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THE COLLEGE OF ENGINEERING
IT S  H IST O R Y  AND O R G A N IZA T IO N
T j1 N G IN E E R IN G  has had  an im portan t place in  the program  of 
-LJ  Cornell University from the beginning. T h e  Federal L and G rant, 
or M orrill Act of 1862, which supplied a considerable proportion  of the 
University’s original endow m ent, specified th a t a leading object of the 
institu tion  should be to teach “such branches of learning as are related 
t o . . . the m echanic arts ; and this provision was in  perfect accord with 
the ideals of the founder and  of the first president. Both Ezra Cornell, 
the practical m an of affairs, who had  amassed a fortune in  the W estern 
U nion T elegraph Company, and Andrew D. W hite, the b rillian t 
scholar and educator, who had carefully analyzed contem porary higher 
education in America and in Europe, believed in  the equal dignity 
of scientific and classical studies and determ ined to p u t the practical 
arts, such as engineering, on the same plane w ith the hum anities. T his 
program  was considered revolutionary when announced at the U ni­
versity s opening in 1868. T h a t it has since been generally adopted by 
American universities indicates the soundness of the basic Cornell idea 
that instiuction in engineering should be given on a high professional 
level. T he College of Engineering still adheres firmly to this policy.
Mechanical engineering and civil engineering have been strong 
divisions of the University since its foundation . T h e  first was originally 
called the College of M echanic Arts and later the Sibley College of 
M echanical Engineering and M echanic Arts, in  recognition of m unifi­
cent gifts by H iram  Sibley, founder of the W estern U nion T elegraph 
Company, and his son, Eliram W. Sibley. Civil Engineering, originally 
a separate school in the College of M athem atics and Engineering, and 
later the College of Civil Engineering, has also retained its identity  to the present day.
In  1883 Cornell opened courses in  electrical engineering, am ong the 
first to be offered anywhere in  America; and in  1919, when the Board of 
Trustees form ed the present College of Engineering the School of Elec­
trical Engineering was established as one of the three com ponent units, 
on a par w ith the Sibley School of M echanical E ngineering and the 
School of Civil Engineering. In  1946 the G raduate School of Aero­
nautical Engineering was established. Also in  1946 the D epartm ent of 
Engineering Physics was organized w ith a five-year curriculum  leading 
to the degree of Bachelor of Engineering Physics. All undergraduate 
curricula have now been extended to five years in  order to provide the
necessary technical p reparation  and at the same time to include the 
very desirable tra in ing  in nontechnical subjects.
T he  College of Engineering organized a five-year course in Chemical 
Engineering in 1931; and seven years later the School of Chemical Engi­
neering was established to supervise the curriculum  which leads to the 
degree of Bachelor of Chemical Engineering. Four-year courses leading 
to the degree of Bachelor of Science in  A dm inistrative Engineering in 
civil, m echanical; and electrical engineering were in troduced in  1931.
Students in Engineering a t Cornell use the facilities of the several 
Sibley buildings which house the Sibley School of M echanical E ngineer­
ing; L incoln H all which is devoted to the School of Civil Engineering; 
F ranklin  H all which contains most of the  School of Electrical E ngineer­
ing; R and  H all, the gift of Mrs. Florence O. R. Lang, in  which are 
located the M achine Shop, P a tte rn  Shop, and  senior Electrical L abora­
tory; the H ydraulic Laboratory on Beebe Lake above T riph am m er 
Falls; and  O lin H all of Chemical Engineering, recently given by 
F ranklin  W . O lin  to provide most adequately for the School of Chem i­
cal Engineering. For various preparatory  and  elective courses they also 
use the facilities of the Baker Laboratory of Chemistry, a bu ild in g  given 
to the University in 1922 by George F. Baker; and those of Rockefeller 
H all, erected by Joh n  D. Rockefeller for the D epartm ent of Physics; 
and o ther buildings and equipm ent available in  the College of Arts and 
Sciences.Cornell engineers enjoy all the benefits and  privileges of an  ou tstand­
ing university com m unity. T hey associate continually, in  fraternities 
and  dorm itories, in  ex tracurricu lar activities, and  in  general U niversity 
functions, w ith students of liberal arts, agriculture, law, veterinary 
m edicine, and architecture. Concerts by world-famous soloists and 
orchestras, lectures by renow ned scholars in  widely varying fields, d ra ­
m atic productions, and art exhibits add to the cu ltu ral atm osphere in  
which Cornell engineers move as undergraduates.
T hese facts, in addition  to the beauty of the Cam pus and the sur­
rounding  Finger Lakes region and  the consideration th a t Ithaca is a 
small city, removed from  the distractions of a m etropo litan  area b u t 
easily accessible by railroad and  highway, help  to explain the com po­
sition of the studen t population , which each year includes students 
from  every part of the U nited  States and  num erous foreign countries.
T h e  College of Engineering now comprises the School of Civil Engi­
neering, the Sibley School of M echanical Engineering, the School of 
Electrical Engineering, the School of Chemical Engineering, the D e­
partm ent of Engineering Physics, and  the G raduate School of A ero­
nautical Engineering. G raduate instruction  in engineering is offered 
by the Engineering Division of the G raduate School of the University.
PURPO SE OF T H E  IN S T R U C T IO N
Engineering education at Cornell is broadly professional, designed 
to tra in  m en for leadership in  public service, business, and  industry. 
In  the opinion of the Faculty, confirmed by representatives of concerns 
employing the bu lk  of engineering graduates, technical competence in 
the general field of engineering is essential to success even in the n ar­
rower specializations, such as radio, aeronautics, and air-conditioning, 
and time spent on fundam entals shortens the period of adjustm ent 
during which the graduate engineer discovers the specialty he is best 
fitted to pursue. Hence the College emphasizes instruction in the basic 
principles and applications of science, and offers specialized options 
only to a lim ited extent.
Experience has dem onstrated that the secondary school student often 
lacks the ability to anticipate with accuracy the type of work for which 
he will ultim ately find himself best adapted. Some of the largest indus­
tries, which offer the widest variety of opportun ity  w ith in their own 
organizations, consider it necessary to observe even the engineering 
graduate for at least a year before deciding to w hat division of the 
company he should be assigned. T h e ir  records contain m any instances 
of m en who originally desired to become air-conditioning experts or 
airplane designers b u t eventually applied their personal aptitudes most 
successfully in  such fields as pow er-plant m anagem ent or m etallurgical 
research.
Furtherm ore, a successful career is a record of competence in a series 
of situations actually available. No student can be certain that he will 
be offered precisely the em ploym ent that he desires at the time he 
graduates. Nor, in these times of rap id  advances in technology, can he 
be sure th a t such a situation, if offered, would be a step along the road 
to the highest achievement of which he is capable. In  electrical engi­
neering, for instance, the full effect of the vacuum  tube is as yet 
unknow n, b u t this invention has already required  no t only a m odifi­
cation of existing electrical machines, b u t also an entirely new theo­
retical approach. Similar developm ents have taken place and will con­
tinue in the fields of m echanical, civil, and chemical engineering. Like 
the village b lacksm ith ,'the  narrow  specialist in engineering may one 
day find his specialty no longer in dem and. Only a broad and intensive 
train ing in  the fundam ental sciences can fit an engineer to take advan­
tage of new opportunities as progress in industry creates them.
Just as the m odern engineer needs broad and  deep scientific training, 
he also m ust have a working knowledge of the social and economic 
structure. He can no longer act as an isolated technician; he m ust 
become an effective part of the society in which he lives, able to see the 
results of his efforts in relation to the industrial and social system as a
whole. U nem ploym ent, the standard of living, mass prejudices, political 
programs — all affect h im  not only as a person b u t also as an  engineer. 
Such factors have constantly increasing significance in  any program  of 
public works or industrial developm ent, and the engineer m ust un der­
stand them  in  order to solve his professional problem s.
T hese considerations explain  certain general features of the courses 
of study offered by the College. In  all the schools, specialization has 
been postponed u n til late in  the course and  is lim ited  bo th  in  character 
and  in  extent; and opportunities have been m ade for required  and  elec­
tive courses in  such fields as physical science, social studies, and  w ritten 
and  spoken English.
D om inant in  all the courses of study is instruction  designed to teach 
the fundam ental principles, theoretical and  practical, th a t underlie  the 
various branches of engineering. Classroom instruction  and laboratory 
experim ent are supplem ented by experience w ith  the operation  of 
various kinds of apparatus in  the College laboratories and  shops and 
by trips to inspect m anufacturing plants, public works, and o ther places 
of interest in  the industrial centers of the East. T h e  studen t thus 
becomes fam iliar w ith problem s encountered in  m odern engineering 
and  w ith practical m ethods for th e ir solution.
T h e  basic purpose of the entire program  is to m ake adjustm ent 
easier for the graduate when he begins actual engineering work, and  to 
fit him  for leadership in  his profession.
DEGREES OFFERED
Cornell University confers the following degrees on the successful 
com pletion of undergraduate courses of study in  the College of E ngi­
neering: Bachelor of Science in  Civil E ngineering (B.S. in  C.E.); Bache­
lor of Civil Engineering (B.C.E.), Bachelor of Science in  M echanical 
Engineering (B.S. in  M.E.), Bachelor of M echanical Engineering (B.M. 
E.), Bachelor of Science in  Electrical E ngineering (B.S. in  E.E.), Bache­
lor of Electrical Engineering (B.E.E.), Bachelor of Science in  A dm inis­
trative Engineering (B.S. in  A.E.), Bachelor of- Chem ical E ngineering 
(B.Chem.E.), and  Bachelor of E ngineering Physics.
T h e  advanced degrees of M aster of Chemical Engineering (M.Chem. 
E.), M aster of Civil Engineering (M.C.E.), M aster of Electrical Engi­
neering (M.E.E.), M aster of M echanical Engineering (M.M.E.), M aster 
of Science in  Engineering (M.S. in  Engineering), M aster of Science 
(M.S.), Doctor of Philosophy (Ph.D.), and M aster of A eronautical E ngi­
neering (M.Aero.E.) are granted  by the University on the recom m en­
dation  of the Faculty of the G raduate School.
T H E  R E Q U IR E M E N T S F O R  G R A D U A T IO N
Degrees are conferred on candidates who have fulfilled the following 
requirem ents:
1. T h e  candidate m ust have been in residence and  registered in  the 
College of Engineering for the last two terms and  m ust have satisfied the 
University requirem ents in  M ilitary Science and  Tactics (or Physical 
Education), Physical T ra in ing , and  in  the paym ent of tu ition  and  fees.
2. H e m ust have com pleted to the satisfaction of the Faculty of the 
College of Engineering all the subjects, and the elective hours, pre­
scribed in  the course of study as ou tlined by th a t faculty.
3. A studen t who transfers to the College of Engineering, after having 
spent one or m ore terms in  another college of Cornell U niversity or 
elsewhere, m ust conform  to the requirem ents of the class w ith which 
he graduates.
U N IV ER SIT Y  R E Q U IR E M E N T S
M I L I T A R Y  S C IE N C E .. .  Cornell U niversity requires m en of the 
Freshmen and  Sophomore classes to take the Basic Course in  M ilitary 
Science and Tactics. T h a t requirem ent is precisely defined, and  ex­
ceptions and alternatives are clearly stated, in  the General Information  
booklet, which should be consulted. See also page 129 of this A nnounce­
ment.
P H Y SIC A L  T R A I N I N G . . .A l l  undergraduate men, unless officially 
excused, are required  to follow a program  of physical train ing, for the 
satisfactory com pletion of which one ho u r of credit a term  will be 
allowed.
All undergraduate women, unless officially excused, are requ ired  to 
follow a program  of physical education du ring  the first four terms of 
their course of study. For the satisfactory com pletion of this require­
m ent one hour of credit a term  will be allowed.
These requirem ents are adm inistered by the Dean of the University 
Faculty, Rockefeller Hall.
R E Q U IR E M E N T S CHANGEABLE
T h e  College of Engineering reserves the righ t to m odify its curricula 
and specific courses of instruction, to a lter the requirem ents for ad­
mission or for graduation, and to change the degrees to be awarded, 
and such changes are applicable to either prospective or m atriculated  
students at any such tim e as the college may determ ine.
G R A D U A TE STUD IES
G raduates of this College or of o ther colleges of engineering may 
enter the G raduate School of Cornell University and pursue advanced 
work in  engineering. Such a studen t may enter e ither as a candidate 
for a degree (M.C.E., M.M.E., M.E.E., M.Client.E., M.S. in  Engineering, 
M.S., M.Aero.E. or Ph.D.) or w ithout candidacy for a degree, accord­
ing to the character of his previous train ing. A prospective graduate 
student should consult the A nnouncem ent of the Graduate School and 
apply to the Dean of the G raduate School. In fo rm ation  concerning 
graduate scholarships and  fellowships, including the Joh n  M cM ullen 
G raduate Scholarships, can be ob tained e ither from  the D ean of the 
G raduate School or from  the Dean of the College of Engineering.
E N G IN E E R IN G  LIBRA RY
T his L ibrary m aintains w orking collections in  the fields w hich it 
serves. Each year the most im portan t new books are added to its stacks, 
as well as current issues of engineering journals, and  transactions and 
proceedings of m any learned societies.
T h e  library of the Schools of Civil, M echanical, and  Electrical Engi­
neering located in  Sibley Dome includes, in  add ition  to the regular 
collection, the following collections and  facilities: T h e  K uichling 
M em orial L ibrary and the support of the Irv ing  P orter Church Fund 
in  Civil Engineering. T h e  Diederichs M em orial L ib rary  in  M echanical 
and Electrical Engineering and  the Jam es F. L incoln Arc W elding 
F oundation  L ibrary in  M echanical Engineering. T h e  A lexander Gray 
M em orial L ibrary in  Electrical Engineering.
T h e  School of Chemical Engineering has the facilities of an  u n ­
usually com plete library in  Chemistry and  Chemical Engineering lo­
cated in O lin  Hall.
PERSO N N EL AND EM PLO Y M EN T PR O G R A M
T h e  College of Engineering m aintains a Personnel and  Em ploym ent 
Office under the direction of the College Personnel Officer. In  cooper­
ation w ith this office, each school has a personnel adviser to w ork w ith 
the studen t in  an appraisal of his personal characteristics and  to assist 
him  in  deciding upon  the type of work for which he is best suited.
B eginning w ith the Class of 1928, periodic surveys have been m ade 
of all graduates and a detailed record is kep t of their activities since 
graduation. Inform ation thus assembled is used in determ in ing indus­
tria l and occupational trends. In  cooperation w ith the U niversity Place­
m ent Service, em ploym ent inform ation is sent to those graduates who 
request it.
T H E  E N G IN E E R IN G  CO LLEG E C O U N C IL
T h e  Engineering College Council consists of the President of the 
University, the Dean of the College, and  a group of distinguished 
engineers, usually alum ni, approved by the Board of T rustees of tire 
University. T h e  duties of the Council are to become thoroughly ac­
quain ted  with the affairs of the College, to advise the adm inistration 
and the Board of T rustees w ith regard to policies and  program s 
designed to increase the efficiency of the established operations, to add 
to the available resources, to im prove public and  alum ni relations, 
or in any other way to strengthen the College’s work.
M ISCELLANEOUS IN F O R M A T IO N
D E A N ’S H O N O R  L I S T . . .  Students of the College of Engineering 
whose weighted average in their studies is 85 per cent or better are 
included annually  in  an H onor List com piled for the Dean. T h e  honor 
students comprise approxim ately the highest ten th  of all the students 
enrolled in the college.
S T U D E N T S  A C T I V I T I E S . . .S tudents of the College of Engineering 
find many opportunities of engaging in  wholesome activities outside 
their regular duties, and even outside the College, in company with 
members of the University generally. W ith in  the College some find 
congenial occupation in  helping to carry on the student branches of 
the national engineering societies, in conducting T h e  Cornell Engineer, 
or in m em bership in  national or local honor societies, which include 
T au  Beta Pi, Phi K appa Phi, Sigma Xi, Chi Epsilon, R od and Bob, 
Pyramid, Atmos, K appa T au  Chi, and Eta K appa N u. In  the U niver­
sity at large there are student activities of all sorts, musical, dram atic, 
journalistic, social, and  athletic.
E N G IN E E R IN G  SO C IE T IE S . . .T h e  College of Engineering is closely 
associated w ith the Ithaca Sections of the Am erican Society of Civil 
Engineers, Am erican Society of M echanical Engineers, and Am erican 
Institu te of Electrical Engineers, m any of the meetings of which are 
held on the campus and are participated  in by the members of the 
College. T h e  College also m aintains active student branches of these 
national societies as well as of the Am erican Institu te  of Chemical 
Engineers. T h e ir  meetings are addressed by engineers of eminence, or 
are used for the presentation of papers by students, or for discussion, 
or for contests in  public speaking on engineering subjects. T h e  Schools 
of M echanical and  Electrical E ngineering give elective credit hours 
for activity in the student branches of their respective engineering 
societies.
T h e  Cornell Engineer, a technical jo u rn a l published m onthly 
th roughou t the academic year, is m anaged and  edited by undergrad­
uates in  the College of Engineering. Elective credit is given for work 
on this magazine. (See page 129.)
S T U D E N T  C O U N S E L O R S . . .In  each of the Schools the students 
have the assistance of a special corps of Class Advisers in  the p lann ing  
and  scheduling of their academic work. Also the students are free to 
consult w ith the Dean, Directors, D epartm ent Heads, and  the Instruc­
tors no t only on m atters pertinen t to their education and  fu tu re  plans, 
b u t also on personal m atters. In  addition , the U niversity’s Counselor 
of Students for m en and  his staff may be consulted by m en students 
regarding their non-academic problem s. T h ere  is also a Counselor of 
Students for women.
A S S IS T A N C E  T O  F O R E IG N  S T U D E N T S . . .T h e  U niversity m ain ­
tains on its staff a Counselor to Foreign Students, whose duty  is to look 
after the welfare of all students from  other countries. H e m ay be con­
sulted on personal problems, social questions, or any o ther m atte r in  
which he may be helpful. H is office is in  the C ornell Cosm opolitan 
House, 301 Bryant Avenue, which has lodging and  d in ing  room  accom­
m odations for a group of foreign and  A m erican students. I t  is suggested 
th a t all foreign students write him  before coming to Ithaca, or call on 
him  im m ediately upon arrival. H e will be glad to m eet foreign students 
a t the train , help them  find suitable living quarters, e ither at the C lub 
or elsewhere, and introduce them  to o ther U niversity officials, members 
of the faculty, and  o ther students.
ADM ISSION
M E T H O D  OF A P P L IC A T IO N  A N D  R E Q U IR E M E N T S  F O R  A D ­
M IS SIO N . . .A ll correspondence concerning admission to the College 
of Engineering should be addressed to the D irector of Admissions, 
Cornell University, Ithaca, New York, who will forw ard the necessary 
application blanks on request.
D etailed inform ation concerning the requirem ents for admission 
and m ethods of procedure are ou tlined  in the U niversity’s General 
Information  booklet, which every candidate for admission should 
read carefully and  which can be obtained by application to the Cornell 
University Official Publication, 124 R oberts Place, Ithaca, New York.
SE L E C T IV E  A D M IS S IO N . . .T h e  num ber of applicants adm itted  to 
the several schools of the College of E ngineering is lim ited  by the 
facilities available for adequate instruction. T h e  Com m ittee on A d­
missions in  each of the Schools will exercise discretionary power in
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selecting those to be adm itted. Preference will be given to those can­
didates whose academic p reparation  and  personal character indicate 
fitness to pursue w ith success the course of study to be undertaken, who 
show evidence of professional promise, and  who com plete the filing 
of their entrance credentials in  am ple tim e for the Admission Com­
m ittee to give thorough consideration to their qualifications.
PAY M ENT T O  T H E  U N IV ER SITY
T U I T I O N  A N D  O T H E R  FEES. . .For inform ation concerning tu ­
ition and  other fees payable to the University, see the General Infor­
mation  booklet.
F IN A N C IA L AID
A ID  F O R  N E W  S T U D E N T S . . . Cornell U niversity’s provision of 
financial help for new students of the Cq liege of Engineering consists 
of certain scholarships which are awarded on  the basis of com petition, 
many of them  to students entering  the freshm an class. Prospective 
freshmen are eligible to compete for twenty-five University U nder­
graduate Scholarships, 150 State Cornell Scholarships for residents of 
the State of New York, and  a few others, most of which are restricted 
to residents of certain localities. T h e  Jo h n  M cM ullen Regional Scholar­
ships in  Engineering are available for new students coming from  ou t­
side New York State.
“  John M cM ullen Regional Scholarships are awarded annually  to 
th irty or m ore selected students entering  the College of Engineering. 
Entering male students whose preparatory work was com pleted at a 
school outside New York State and  those students from  New York 
Schools who are ineligible, a t the tim e they enter, for the Cornell 
T u itio n  Scholarships and the State Cash Scholarships offered by the 
State of New York are eligible to compete. These scholarships have 
variable stipends up  to $250 a term  and  may be held th roughou t an 
undergraduate course of study, provided the recipient m aintains the 
required  academic record. T hey  were established by the Board of 
Trustees from a portion of the income of a m unificent gift to the 
University by the late Jo h n  M cM ullen of Norwalk, Connecticut, and 
are allotted am ong fifteen districts of the U n ited  States. A student is 
not eligible for bo th  the State and  M cM ullen R egional Scholarships 
a t the same time. A pplication blanks and instructions are sent, about 
January 1 of each year, to the principals and  headm asters of accred­
ited  schools for their use in  recom m ending outstanding candidates 
who wish to enter the College of Engineering. A n application b lank 
will also be sent direct to the candidate upon  request to the Com­
m ittee on Scholarships, College of Engineering. T h e  applications are
to be re tu rned  to the Chairm an, Com m ittee on Scholarships, before 
M arch 1. T h e  candidates selected by the Com m ittee for final consider­
ation are requested to take the Scholastic A p titude T est of the College 
Entrance E xam ination Board in  A pril. These candidates are also 
interviewed by members of an alum ni scholarship com m ittee in their 
respective districts. F inal selections are m ade by the Com m ittee on 
Scholarships and  the Dean, based upon  the secondary school record, 
the ap titude test, and the qualities of character and general ability, 
as determ inned by the personal interview. T h e  successful candidates 
are appointed  by the President of the University.
T h e  John M cM ullen  Industrial Scholarships in Engineering  are 
awarded each year to four graduates of secondary schools who have 
spent some time in  industry and  have had  apprentice train ing , p refer­
ably in  a form al course given by an industrial concern. C andidates m ust 
be sponsored by responsible officers of the companies by which they 
have been employed. Each scholarship has a value of $250 a term  and 
may be held th roughou t an undergraduate course of study provided the 
recipient m aintains the required  academic record. Inqu iries should be 
addressed to the Chairm an, Com m ittee on Scholarships, College of 
Engineering, preferably no t later than  February, so th a t form al ap ­
plications may be filed w ith  the Com m ittee on Scholarships before 
A pril 1.
For particulars of all o ther scholarships th a t are open to new stu­
dents, the pam phlet on Scholarships and Financial A id  should be 
consulted. T h is  can be obtained by application to the Cornell U niver­
sity Official Publication, 124 R oberts Place.
G R A N TS AND O T H E R  AID
Students who establish superior academic records become eligible 
for Jo h n  M cM ullen Regional Scholarships after one term  of residence, 
regardless of the State in  which they reside. O ther scholarships, grants, 
and  loans open to undergraduates are reserved for students who have 
been in  residence and good standing a t C ornell U niversity for at least 
two terms.
Any student in  the College of E ngineering who needs financial aid 
should im m ediately consult the D irector of his School. O rd inarily  a 
single application is sufficient to assure consideration for all available 
scholarships and  grants. W hen this is no t true, the D irector will instruct 
the student as to the proper procedure for m aking application. Scholar­
ship applications for the following year received before A pril 1 will be 
given prim ary consideration. Late applications can be considered only 
for vacancies.
Certain grants are draw n from  the income of special funds, the gifts
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of persons who in many instances have specified to whom in  general 
their benefits are to apply. T hey  are no t as a ru le  available for aid to freshmen.
M uch of the financial aid which the University is able to give 
undergraduate students is in the form  of loans from  the income of 
endowments which are adm inistered for the Trustees by the standing 
Committee on Student Aid, of which the Counselor of Students for men 
is Chairm an. T he  benefits of these funds are reserved for students who 
have been in residence and in  good standing a t Cornell University 
for at least two terms, and preference is given to applicants of high 
scholastic standing who are w ith in a year of graduation.
PRIZES
Cornell University has a considerable num ber of funds given for 
the endow m ent of prizes to be awarded annually. Some of these 
prizes are open to com petition by students of the University generally. 
A list of them  under the title  Prize Competitions, will be m ailed on 
request addressed to Cornell University Official Publication, 124 
Roberts Place. O ther prizes are open to com petition particularly  by 
students of the College of Engineering, as follows:
T he  Fuertes Medals, established by the late Professor E. A. Fuertes. 
T he  endow m ent provides for two gold medals. One is awarded ann ua l­
ly by the Faculty to that student of the School of Civil Engineering 
who is found at the end of the first term  of his senior year to have 
m aintained the highest degree of scholarship in the subjects of his 
course, provided he has been in  attendance at the University for at 
least two years. T h e  o ther is awarded annually  by the Faculty to a 
graduate of the School of Civil Engineering who has w ritten a m eri­
torious paper upon some engineering subject tending to advance the 
scientific or practical interests of the profession of the civil engineer. 
It is desired that papers be presented on or before A pril 15. If a paper 
is presented in prin ted  form it will no t be received if it has been prin ted  
earlier than the next preceding A pril 15. N either m edal is awarded 
unless it appears to the Faculty of the School of Civil Engineering that 
there is a candidate of sufficient m erit to entitle  him  to such distinction.
T he  Fuertes Memorial Prizes in Public Speaking, founded by the late 
Chailes H . Baker, a graduate of the School of Civil Engineering of the 
class of 1886. T hree  prizes, one of $80, one of $40, and one of $2 0 , are 
offeied annually  to members of the ju n io r and senior classes in the 
Colleges of Engineering and A rchitecture for proficiency in public speaking.
T he Charles Lee Crandall Prizes, founded in 1916 by alum ni of the
School of Civil Engineering; prizes of $75, $50, $35, and  $20. I  hey are 
awarded each year, by a com m ittee appoin ted  by the D irector of the 
School of Civil Engineering, for the best papers w ritten by seniors or 
juniors in th a t School on suitable subjects, provided th a t bo th  the 
substance and  the w ritten form  of the papers subm itted show real 
m erit. T h e  prizes were established to encourage original research, to 
stim ulate interest in m atters of public  concern, and  to inspire in  the 
students an appreciation of the opportunities which the profession of 
civil engineering offers them  to serve their fellow m en as in telligent 
and public-spirited citizens. Papers m ust be subm itted to the D irector 
of the School of Civil Engineering on or before May 1 of each year.
T h e  Sibley Prizes in Mechanic Arts are offered to undergraduates in 
M echanical and  Electrical Engineering. U nder a gift of H iram  Sibley, 
m ade in  1884, the sum of $ 1 0 0  is awarded annually  in  several prizes to 
juniors and  seniors in the School of M echanical Engineering and in  the 
School of Electrical Engineering who have received the highest marks 
in  scholarship in  at least three full terms of work.
T h e  J. G. W hite  Prize in Spanish. T h ro u g h  the'generosity of Jam es 
G ilbert W hite (Ph. D., Cornell, ’85) three prizes, established in  1914, 
each of the value of $100, are offered annually. O ne of the three, which 
is awarded to an English-speaking student for proficiency in  Spanish, 
is open to members of the ju n io r and  senior classes in  the College of 
Engineering who are candidates for their first degree. N o candidate is 
eligible unless he has com pleted successfully two terms of work in 
Spanish at Cornell University.
T h e  Robert Harris Simpson Prize, founded in 1933 by Mrs. Simpson 
in  memory of her late husband, R obert H arris Simpson, C.E. ’96. T h is 
prize of $25 is awarded annually  to th a t senior in  the School of Civd 
Engineering who subm its the best technical description or design of a 
civic im provem ent of sufficient substance and  m erit to justify the 
award. Papers or designs m ust be subm itted on or before December 15 
of each year and are judged by a com m ittee appoin ted  by the D irector 
of the School of Civil Engineering.
FACULTY AND STAFF
EDMUND EZRA DAY, Ph.D., LL.D., President of the University.
SOLOMON CADY H O L L ISTE R , B.S., C.E., D.Eng., Dean of the College and 
Professor of Civil Engineering.
W A LTER L. CONW ELL, C.E., Assistant Dean of the College.
R O B ER T FRANKLIN CHAM BERLAIN, M.E., (in E.E.), Assistant Dean of the 
College and Personnel Officer.
BENJAMIN K. H O U G H , JR ., B.S., M.S., Assistant to the Dean.
JE A N E TT E  PO O R, B.S., L ibrarian.
SCHOOL OF CIVIL ENG INEERING
W ILLIAM  LINDSAY MALCOLM, M.A., B.Sc., M.C.E., Ph.D., D irector of the School 
and Professor of Civil Engineering.
EM ER ITU S PROFESSORS
FRED ASA BARNES, C.E., M.C.E., Professor of R ailroad Engineering, Em eritus.
SAMUEL L A TIM ER  BO OTH RO YD , M.S., Professor of Astronomy, Em eritus.
HENRY SYLVESTER JACOBY, C.E., Professor of Bridge Engineering, Emeritus.
HENRY NEELY OGDEN, C.E., Professor of Sanitary Engineering, Em eritus.
JO H N  THOM AS PARSON, Professor of E ngineering Drawing, Em eritus.
FRANCIS JO SEPH  SEERY, B.S., Professor of H ydraulic Engineering, Em eritus.
PROFESSORS
G ILM ORE DAVID CLARKE, B.S., Professor of Regional P lanning and Dean of the 
College of A rchitecture.
JAMES NORM AN G OODIER, M.A., Ph.D., Sc.D., Professor of Mechanics.
CHARLES EDW ARD O 'RO URKE, C.E., Professor of S tructural Engineering.
ERN EST W ILLIAM  SCHODER, B.S., B.S. in  M in., Ph.D., W orld W ar M em orial 
Professor of Experim ental Hydraulics.
H ER B E R T  HENRY SCOFIELD, M.E., Professor of T esting  M aterials.
ROMEYN Y. T H A T C H E R , C.E., Professor of Civil Engineering.
PAUL HALLADAY U NDERW OOD, C.E., Professor of Surveying.
CHARLES LEOPOLD W ALKER, C.E., Professor of Sanitary E ngineering and 
Secretary of th e  College Faculty.
ASSOCIATE PROFESSORS
DONALD J. BELCHER, B.S.C.E., M.S.E., Associate Professor of H ighway E n ­
gineering.
EARLE NELSON BURROW S, C.E., M.C.E., Associate Professor of Structural 
Engineering.
CARL CRANDALL, C.E., Associate Professor of Civil Engineering.
DAVID E. DONLEY, B.S. in C.E., C.E., Associate Professor of H ydraulic Engineering.
HOW ARD M ER R ILL G IFFT, B.S., M.S., C.E., Associate Professor of Civil Engineer­ing.
ERIC VAIL H OW ELL, C.E., M.C.E., Associate Professor of Mechanics.
H E R B E R T  T H E O D O R E  JENKINS, B.S. in C.E., M.S.E., Associate Professor of 
Civil Engineering.
LEONARD A LEXANDER LAW RENCE, B.S. in C.E., Associate Professor of Sur­
veying.
JO HN  EDW IN  PERRY, B.S. in  C.E., Associate Professor of R ailroad  E ngineering 
and  Personnel Officer of the School of Civil Engineering.
LINCOLN REID , B.S., M.S., Associate Professor of E xperim ental H ydratdics.
GEORGE W IN T E R , C.E., Ph.D ., Associate Professor of Civil Engineering.
ASSISTANT PROFESSORS
CHARLES M. A N T O N I, B.S. in  C.E., M.S. in  C.E., Assistant Professor of Civil 
Engineering.
MARVIN BOGEMA, B.S., M.C.E., Assistant Professor of Civil Engineering.
LLOYD T H E O D O R E  CHENEY, B.C.E., M.S. in C.E., Assistant Professor of Civil 
Engineering.
HENRY EDW IN G RISET, B.S. in  C.E., M.S. in  C.E., Assistant Professor of Civil 
Engineering.
TAY LOR LEWIS, B.S. in  C.E., Assistant Professor of Civil Engineering.
R O B E R T  MAINS, B.S. in C.E., M.S. in C.E., Assistant Professor of Civil Engineering.
MELVILLE STA N TO N  PR IEST, B.S., M.S., Assistant Professor of Civil Engineering.
FRED J. SPRY, CrE., M.C.E., Assistant Professor of Surveying and Secretary of the 
School Faculty.
IN STR U CTO RS
ADRIEN  A. DUNCAN, B.C.E., Instructor in  Civil Engineering.
JO SEPH  D. GILFOYLE, B.S. in  C.E., M arc E idlitz Instruc to r in  Civil Engineering.
M ARIO LEON JUNCOSA, A.B., M.S., Instructor in Mechanics.
SIBLEY SCHOOL  
OF MECHANICAL ENG INEER ING
W. JU LIA N  KING, B.Ch.E., M.E., D irector of the School and  Professor of M echanical 
Engineering.
GEORGE RAYMOND HANSELMAN, M.E., M.S., Assistant D irector of the School 
of M echanical Engineering, Professor of A dm inistrative Engineering, and  Secretary 
of the Faculty of M echanical Engineering.
EM ER ITU S PROFESSORS
CALVIN DODGE A LB ER T, M.E., Professor of M achine Design, Em eritus.
W ILLIAM  NICHOLS BARNARD, M.E., Professor of M echanical Engineering, 
Em eritus.
D EX T ER  SIMPSON KIM BALL, A.B., M.E., D.Sc., D.Eng., LL.D., Professor of 
M echanical Engineering, Em eritus.
W IL L  M ILLER SAWDON, B.S. in  M.E., M.M.E., Professor of E xperim ental E n­
gineering, Em eritus.
A LB ER T EDW ARD WELLS, Sibley Professor of M echanic Arts, Em eritus.
EDGAR H A R PER  W OOD, M.M.E., Professor of Mechanics of Engineering, 
Emeritus.
PROFESSORS
PAUL HOW ARD BLACK, M.E., M.S., Professor of M achine Design.
STEPH EN  FA RRELL CLEARY, M.E., M.M.E., Professor of E ngineering Drawing. 
W A L 1ER  RODNEY CORNELL, B.S., C.E., Professor of Mechanics of Engineering. 
FRANK OAKES ELLENW OOD, A.B., M.E., Professor of H eat-Pow er Engineering. 
V ICTO R RAYMOND GAGE, M.M.E., Professor of M echanical Engineering. 
SEYMOUR STA N TO N  G A R R E T T , C.E., W orld W ar M emorial Professor of Industrial Economics.
JAMES NORM AN GOO DIER, M.A., Ph.D., Sc.D., Professor of Mechanics of Engineering.
JO SEPH  OLMSTEAD JEFFREY, M.E., M.M.E.. Professor of E ngineering M aterials. 
HARRY JO H N  LOBERG, M.E., M.S. in Eng., Professor of Industria l and  A dm inis­trative Engineering.
CHARLES OSBORN MACKEY, M.E., Professor of H eat-Pow er Engineering. 
JO H N  RO B ER T MOYNIHAN, M.E., M.M.E., Professor of Engineering M aterials. 
FRED STILLM AN ROGERS, B.S., M.E., Professor of M achine Design.
CLARENCE ELLSW OR I H I OWNSEND, M.E., Professor of E ngineering Drawing.
ASSOCIATE PROFESSORS
W ILLIAM COOK ANDRAE, M.E., M.M.E., Associate Professor of Mechanical Engineering.
GEORGE FRAN K LIN  BUSH, B.S. in M.E., M.E., M.S. in M.E., A cting Associate Professor of M achine Design.
ROY EDWARDS CLARK, M.E., Associate Professor of H eat-Pow er Engineering
BA RTHO LOM EW  JOSEPH CONTA, B.S. in M.E., M.S. in Eng., Associate Professor of H eat-Power Engineering.
D A \ID  D RO PK IN , M.E., M.M.E., Ph.D., Associate Professor of Mechanical E n ­gineering.
FREDERICK SEWARD ERDM AN, B.S., B.S. in M.E., M.M.E., Ph.D., Associate 
Professor of M echanical Engineering.
H OW ARD NEW I ON FA IRCH ILD , M E., E.E., Associate Professor of M echanical Engineering.
ROGER LOREN GEER, M.E., Associate Professor of M aterials Processing.
W ARREN H OW ARD  HOOK, M.E., Associate Professor of Heat-Pow er Engineering.
CLYDE IRA M ILLARD, E.E., Associate Professor of Industria l and Engineering A dm inistration.
W ILLIAM  EMERSON M ORDOFF, M.E., Associate Professor of Engineering Drawing. 6
LOUIS LESLIE O J IO , M.E., M.M.E., Associate Professor of M echanical F 11 gineering.
HAROLD CHARLES PERKINS, M.E., Associate Professor of Mechanics of E n­gineering.
THOM AS A R IH U R  R ^ N ,  A.B., Ph.D., Associate Professor of Industria l and A dm inistrative Engineering.
ANDREW  S. SCHULTZ, JR .. B.S. in A.E., Ph.D., Associate Professor of Industria l and Engineering A dm inistration.
KENDALL C. W H IT E , E.E., Associate Professor of Industria l and A dm inistrative Engineering.
ASSISTANT PROFESSORS
I HOMAS J. BAIRD, B.Arch., M.R.P., Assistant Professor in E ngineering Drawing.
GERALD W AGNER E H R H A R T , M.E., M.M.E., Assistant Professor of E ngineering 
M aterials.NORM AN RUSSELL GAY, B.S. in M.E., M.S. in  Engineering, Assistant Professor 
of Heat-Pow er Engineering.ROLLAND T H E O D O R E  H IN KLE, B.S. in M.E., M.S., Ph.D ., Assistant Professor of
M achine Design.ISRAEL KATZ, B.S. in M.E., M.M.E., Associate Professor of M echanical Engineering. 
HERM AN A. LANG, B.S. in  E'ng., M.S. in Eng., Assistant Professor in M echanics of 
Engineering.H A M ILTO N  H O R T H  MABIE, B.S. in  M.E., M.S. in  Eng., Assistant Professor of 
M achine Design.CLARENCE BERNARD MANSKY, B.S. in  M.E., Assistant Professor in  M echanics of 
Engineering.CHARLES RAYMOND O T T O , M.E., Assistant Professor in E ngineering M aterials. 
W A LTER JOSEPH PURCELL, C.E., Assistant Professor in Engineering M aterials. 
M A R TIN  W R IG H T  SAMPSON, JR ., B.S. in  A.E., Assistant Professor of Industria l 
and Engineering A dm inistration.
CHARLES R A LPH  SC O TT, JR ., B.S. in A.E., M.S. in  Eng., Assistant Professor of 
Industria l and Engineering A dm inistration.
R O B E R T  HERM AN N  SIEGFRIED, M.E., Assistant Professor in E ngineering
Drawing.JO H N  R O B E R T  YOUNG, B.S. in Ch.E., M.S. in Eng., Assistant Professor of E n­
gineering Materials.
IN STR U CTO RS
H OW ARD BENJAM IN CU RTIS, Instrudtor-T echnician  in M aterials Processing. 
ANTH ON Y  S. DISPENZA, Instructor-T echnician  in Gage Laboratory.
DONALD P. ECKMAN, B.S.E. (Mech.), M.S., Instructor in  M echanics of Engineering. 
JOHN W . FE ITN E R , B.S. in  M.E., Instruc to r in M echanical E ngineering Laboratory. 
HENRY J. GIESELER, B.M.E., Instructor in  E ngineering M aterials.
DAVID W. JO HN SO N , B.M.E., Instructor in Mechanics.
W A RN ER LANSING, B.C.E., M.C.E., Instructor in Mechanics of Engineering. 
A R T H U R  J. MACK, Instructor-T echnician  in M aterials Processing.
R O B E R T  CU NNINGHAM  M O RRIS, Instructor in E ngineering Drawing. 
GERHA RD  ADOLF N O TH M A N N , B.S. in  M.E., M.S. in  M.E., In s truc to r in
M achine Design. •W ILLIAM  FRANK PEARSON, B.M.E., Instruc to r in  E ngineering M aterials. 
FRANK A. SW INGLE, B.M.E., Instructor in E ngineering M aterials.
THOM AS B. TRACY, M.E., M.M.E., Instructor in E ngineering Drawing. 
R O B E R T  H . UNDERW OOD, B.M.E., A.B., Instructor in  Mechanics.
W ILLIAM  W . W ARD, B.M.E., Instructor in M achine Design.
EDGAR RAYMOND W A T T , M.E., Instructor in  H eat-Pow er Engineering.
FOREM EN
H . R U P E R T  CA R PEN TER  
W ILLARD R. K ITCH EN  
W. EV E R E T T  M ORGAN 
ERN EST S. YAWGER
SCHOOL OF ELECTRICAL ENG INEERING
CHARLES RUSSELL BURROW S, B.S.E. (in E.E.), A.M., E.E., Ph.D., D irector of 
the School and Professor of Electrical Engineering.
EM ER ITU S PROFESSOR
VLADIM IR KARAPETOFF, C.E., M.M.E., D.Sc., Professor of Electrical Engineering, 
Emeritus.
PROFESSORS
W ILLIAM  CYRUS BALLARD, JR ., M.E. (in E.E.), Professor of Electrical E n­
gineering.
LAW RENCE ADAMS BURCKM YER, JR ., B.S. (in E.E.), Professor of Electrical 
Engineering.
R O B E R T  FRANKLIN CHAM BERLAIN, M.E. (in E.E.), Professor of Electrical 
Engineering, Personnel Officer.
T R U E  McLEAN, E.E., Professor of Electrical Engineering.
M ICHEL GEORGE M A LTI, A.B., B.S. in  E.E., M.E.E., Ph.D ., Professor of Electrical 
Engineering.
B U R D ET T E  KIBBE N O R T H R O P, M.E. (in E.E.), Professor of Electrical E ngineer­
ing.
E V E R E T T  M ILT O N  STRO N G, B.S. in E.E., Professor of Electrical Engineering.
JO SEPH  G. TA R BO U X , B.S. in  M.E. and  E.E., E.E., M.E.E., Ph.D., Professor of 
Electrical Engineering.
ASSOCIATE PROFESSORS
W A LTER W ENDELL CO TN ER, B.S. (in E.E.), E.E., M.E.E., Associate Professor 
of Electrical Engineering.
CASPER LEHM AN C O T TR EL L , A.B., Ph.D., Associate Professor of Electrical 
Engineering.
ALEXANDER BERRY CREDLE, E.E., M.E.E., Ph.D., Associate Professor of Elec­
trical Engineering.
HENRY B. H ANSTEEN, E.E., M.A., Ph.D., Associate Professor of Electrical 
Engineering.
W ILBUR ERN EST MESERVE, B.S. (in E.E.), M.S., M.E.E., Ph.D ., Associate Pro­
fessor of Electrical Engineering.
HOW ARD GODW IN SM ITH , E.E., M.E.E., Ph.D., Associate Professor of Elec­
trical Engineering.
STANLEY W. ZIM MERMAN, B.S. in E.E., M.S. in E.E., Associate Professor of 
H igh Voltage Laboratory.
ASSISTANT PROFESSORS
PAUL DENZIL ANKRUM , B.S. (in E.E.), A.B., Assistant Professor of Electrical 
Engineering.
JO H N  BAIRD, B.S. in  E.E., M.S. in  E.E., Ph.D., Assistant Professor of Electrical 
Engineering.
W ILLIAM  H . ERICKSON, B.S. in E.E., M.S. in  E.E., Assistant Professor of Electrical 
Engineering.
R O B E R T  E. OSBORNE, Assistant Professor of Electrical Engineering.
MASON MARCUS PETERSO N, B.S. (in E.E.), Assistant Professor of H igh Voltage 
Practice.STANLEY LEW RY SCHAUSS, E.E., Sc.M., Assistant Professor of Electrical 
Engineering.
CHARLES LOUIS SEEGER, I II , B.E.E., Assistant Professor of Electrical Engineering. 
JAMES HENRY SM ITH , E.E., M.S. in  Eng., A.B., B.S., Assistant Professor of 
Electrical Engineering.
IN STR U CTO RS 
GEORGE BECK, Instructor in Electrical Engineering.
ALFRED EMERYS DAVIES, B.S. in  E.E., Instruc to r in Electrical Engineering. 
DONALD W . HUM AN, B.E.E., Instruc to r in Electrical Engineering.
W A L TE R  M. KEENAN, B.E.E.,. Instructor in Electrical Engineering.
M ERLE J. KELLY, B.S., M.S., Instruc to r in  Electrical Engineering.
JO SEPH  CARL LOGUE, B.E.E., Instructor in  Electrical Engineering.
H ENRY S. M cGAUGHAN, B.S.E. (Physics), Instructor in Electrical Engineering. 
BENJAM IN NICHOLS, B.E.E., Instructor in  Electrical Engineering.
R O B E R T  GEORGE P IE R L O T T , JR ., B.E.E., Instructor in Electrical Engineering. 
LLOYD N. RA H N , B.A., M.A., Instructor in Electrical Engineering.
EDW ARD H . SAWERS, B.S., M.E., Instructor in  Electrical Engineering. 
LAW RENCE BYRON SPENCER, E.E., Instructor in Electrical Engineering. 
W ILLIAM  H. W ILD ER, B.E.E., Instruc to r in Electrical Engineering.
ASSISTANTS
LA VERNE ANDERSON, Assistant in  Electrical Engineering.
AMIYA KUM AR C H A T T E R JE E, A.M.E.E., Assistant in Electrical Engineering. 
W ILLIAM  RICH A RD  DAVIES, JR ., Assistant in Electrical Engineering.
M O T I LAL JA IN , B.S., M.E.E., Assistant in  Electrical Engineering.
R O B E R T  W. JO H N ST O N , B.E.E., Assistant in  Electrical Engineering.
R O B E R T  THOM AS H A R N E T T , Assistant in  Electrical Engineering.
R O B E R T  BAILEY SCHULTZ, Assistant in  Electrical Engineering.
SCHOOL OF CHEMICAL ENG INEERING
FRED HOFFM AN RHODES, A.B., Ph.D ., D irector of the School, H erb e rt Fisk 
Johnson Professor of Industria l Chemistry, Professor of Chemical Engineering, and 
Personnel Officer of the School.
PROFESSORS
PE T E R  EDW ARD KYLE, M.E., M.S. (in M.E.), Professor of M etallurgy.
CLYDE W A L TE R  MASON, A.B., Ph.D., Professor of Chemical Microscopy and 
M etallography.CHARLES CALVERT W IN D IN G , B.Chem.E., Ph.D ., Professor of Chemical En 
gineering.
ASSISTANT PROFESSORS
MALCOLM S. B U R TO N , B.S. in  M.E., S.M. in  M.E., Assistant Professor of M etal 
lurgy.JU LIA N  C. SM ITH , B.S. in Chem.E., Assistant Professor of Chemical Engineering.
R O B ER T L. VON BERG, B.S. in Chem.E., M.S. in  Chem.E., Assistant Professor of 
Chemical Engineering.
ASSISTANTS
CHARLES A. N. BAKER, B.S. in  Chem.E., M.S. in Chem.E., Assistant in Chemical 
Engineering.
GEORGE G. COCKS, B.S. in Chem.E., Assistant in Chemical Engineering.
JOHN R. CONNOLLY, B.Chem.E., Assistant in Chemical Engineering.
N O RB ER T J. FOECKING, B.S. in Chem.E., Assistant in  Chemical Engineering. 
(AMES G ILLIN , Assistant in Chemical Engineering.
W ILLIAM R. LEH RIA N , B.S. in Chem.E., Assistant in Chemical Engineering. 
RAYMOND G. T H O R P E , B.S. in Chem.E., Assistant in Chemical Engineering. 
A R T H U R  A. VOGT, B.S. in Chem.E., Assistant in  Chemical Engineering.
G R AD UA TE SCHOOL OF 
A ERO N AU TICA L ENG INEERING
W ILLIAM  R. SEARS, BA ero.E., Ph.D ., D irector of the School, and Professor of 
Aeronautical Engineering.
ASSOCIATE PROFESSORS
A R T H U R  K AN TRO W ITZ, B.A., M.S., Associate Professor of A eronautical E n ­
gineering.
JO H N  M. W ILD, B.S. in M.E., M.S. in Aero.E., Associate Professor of A eronautical 
Engineering.
ASSISTANT PROFESSORS 
FRED W. OCVIRK, B.S., M.S., Assistant Professor in  A eronautical Engineering.
IN STR U CTO RS
FRANCOIS N. FRENKIEL, Dipl. M.E., D r. es-Sc.
YUNG-HUAI KUO, B.S., M.A., Ph.D.
D EPA R T M EN T  OF ENG INEERING PHYSICS
I.LOYD PRESTON SM ITH , Ph.D., D irector of the D epartm ent and C hairm an of 
the D epartm ent of Physics and Professor of Physics.
PROFESSORS
CHARLES RUSSELL BURROW S, Ph.D., D irector of the School of Electrical E n ­
gineering and Professor of Electrical Engineering.
JACOB ROLAND COLLINS, Ph.D., Professor of Physics.
JAMES NORM AN GOO DIER, M.A., Ph.D., Sc.D., Professor of M echanics of E n ­
gineering.
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PAUL LEON H A RTM A N ,. Ph.D., Assistant Professor of Physics.
O T H E R  MEMBERS OF T H E  STAFF
M ARIE JAMES, Secretary to the Dean.
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Engineering.
K A TH ERIN E HANDLEN, Secretary of the Electrical E ngineering School.
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SOLOMON CADY H O LLISTER , B.S., C.E., D.Eng., Dean of the College.
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OLIVER ELLSW O R TH  BUCKLEY, B.S., Ph.D., Sc.D., President Bell T elephone 
Laboratories.
LEE H. CLARK, B.Ch.E., Vice-President in  Charge of D evelopm ent, Sharpies 
Chemicals, Inc.
ALEXANDER W. DANN, C.E., Executive Vice-President, Dravo C onstruction Com ­
pany.
HAROLD W A L TE R  ELLEY, B.S., A.M., Ph.D ., Assistant D irector, D uPont R e­
search Laboratories.
JAMES W E N T W O R T H  PARKER, M.E., Vice-President, T h e  D etro it Edison 
Company.
COLONEL FRED ERICK  W ILLIAM  SCHEIDENHELM , A.B., C.E., C onsulting 
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JO HN  CA RLTON  W ARD, JR ., M.E., President, Fairchild  Engine & A ircraft 
Corporation.
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SOLOMON CADY H O LLISTER , B.S., C.E., D.Eng., D irector of the Station and 
Chairm an of the Council.
W ILLIAM  LINDSAY MALCOLM, M.A., B.Sc., M.C.E., Ph.D., in Charge of R e­
search in Civil Engineering.
W. JU LIA N  KING, M.E., in Charge of Research in M echanical Engineering.
CHARLES RUSSELL BURROW S, B.S.E. (in E.E.), A.M., E.E., Ph.D., in Charge 
of Research in Electrical Engineering.
I RED HOFFM AN RHODES, A.B., Ph.D., in  Charge of Research in  Chemical 
Engineering.
W ILLIAM  R. SEARS, B.Aero.E., Ph.D., in Charge of Research in Aeronautical 
Engineering.
LLOYD P. SM ITH , B.S. in E.E., Ph.D., in Charge of Research in  Engineering Physics.
SCHOOL OF CIVIL ENGINEERING
T H E  COURSES O F STUDY
T h e  courses of study offered by the School of Civil E ngineering lead 
to the degrees of Bachelor of Civil Engineering and  Bachelor of Science 
in Civil Engineering. T h e  courses are all p lanned to provide fund a­
m ental instruction for the practice of the profession.
T h e  degree of Bachelor of Civil E ngineering is granted  to those 
who successfully complete the five years’ work covered by the ten-term  
curriculum  or who having been registered previous to Septem ber 1946 
successfully com plete the eight-term  curriculum . T h e  degree of Bach­
elor of Science in Civil Engineering is g ranted  to those students who 
having been V-12 or N R O T C  students, com plete the ou tline covered 
by the Navy V-12 program  or its equivalent or veterans who follow the 
eight-term  curriculum  after registration September 1, 1946, or February 
1947. Inform ation on the V-12 program  may be ob tained  from  the 
director.
In  norm al times, special options in A dm inistrative Engineering, 
Sanitary Engineering, S tructural Engineering, H ydraulic Engineering, 
T ransporta tion  Engineering, Geodetic E ngineering are offered. Owing, 
however, to the necessity of giving practically all required  courses every 
term, it is no t possible for students to take such options. Faculty action 
has placed all options in  abeyance. T hus, u n til this School resumes 
norm al operations, electives will be selected from  a com paratively few 
specialized courses. Lists of courses th a t can be used as electives will be 
issued at the end of each term  and  prio r to new registration.
T h e  ju n io r inspection trip  will be held in  the spring term , and  the 
sum m er survey camp, replaced by special work on the campus du ring  
the emergency, will be resum ed in  1947.
E Q U IP M E N T
T h e  principal bu ild ing occupied by the School of Civil Engineering 
is L incoln H all, containing classrooms, drafting  rooms, laboratories, 
and the working library. T h e  library facilities include the K uichling 
M em orial L ibrary donated and  endow ed by Mrs. Sarah L. K uichling 
in memory of Em il Kuichling, A.B., C.E. T h e  Irving P orter Church 
Fund, donated by form er students of the school, aids in  purchasing 
books.
T h e  Highway Laboratories are housed in separate buildings and  are
equipped for m aking the standard tests and  for research in  the field 
of highway engineering. Astronom ical equ ipm ent in  the Fuertes O b­
servatory includes the instrum ents requ ired  for determ ining time, 
latitude, longitude, and azim uth.
A large and  unusual H ydraulic Laboratory, situated at the ou tle t of 
Beebe Lake, is under the ju risdiction of this School. In  add ition  to 
student instruction and  research, this laboratory provides facilities for 
num erous im portan t hydraulic investigations carried on in cooperation 
with governm ental agencies and  private companies.
T he  laboratories in  L incoln H all are as follows: the T esting  L ab­
oratory, equ ipped for a wide variety of tests of cement, concrete, tim ber, 
structural steel, and ©ther construction m aterials used by civil en­
gineers; the Laboratory of A pplied Elasticity, equipped for experim en­
tation by advanced students; the Sanitary Laboratory, w ith facilities for 
physical, chemical, bacteriological, and  biological analyses of water and  
sewage; and  the Soil Mechanics Laboratory, w ith all the facilities for 
perform ing standard tests on soil. F urth er investigations in soil m echan­
ics may be carried on cooperatively by the School staff and  the Army 
Engineers in another laboratory housed in  a separate bu ild ing Con­
structed on the Cam pus by the Federal Governm ent.
O U T L IN E  OF T H E  IN S T R U C T IO N
T h e  object of the instruction in this School is to im part knowledge 
of the fundam ental principles of design, construction, and  operation of 
structures and works of the civil engineering type, in add ition  to 
providing a liberal opportun ity  for study of general and  cultural 
subjects. Emphasis is placed upon civil engineering as an  applied 
science ra ther than  as a vocational technique.
Civil Engineering students follow the first year w ith as thorough a 
preparation  as possible in the following subjects; the survey, design, 
construction, and operation of buildings, roads, railroads, canals, 
sewers, and water works; the construction of foundations under water 
and on land, and of superstructures and  tunnels; the survey, im prove­
ment, and  protection of coasts, and  the regulation of rivers, harbors, 
and lakes; the astronom ical determ ination of geographical coordinates 
for geodetic and  other purposes; the application of mechanics, g raph­
ical statics, and descriptive geometry to the construction of the various 
kinds of arches, girders, roofs, trusses, suspension and  cantilever 
bridges; the drainage of districts, sewerage of towns, and irrigation  and 
reclaim ing of land; the applications and  tests of hydraulic and  electric 
motors; the preparation  of drawings, plans, specifications, and  the 
proper inspection and tests of the m aterials used in construction. In ­
struction is given in  engineering economy, finance, and  jurisprudence.
T h e  latter subject deals principally w ith the fundam ental principles 
of the law of contracts. O pportun ity  is also given to seniors to specialize 
to a lim ited extent, or to broaden their train ing , by the election of 
certain courses, some of which may be chosen from  approved courses in  
any departm ent of the University.
T h e  instruction in  m athematics, chemistry, physics, geology, econom ­
ics, psychology, and  English is given in  the College of A rts and  Sciences. 
All o ther regular subjects are taugh t in  the School of Civil Engineering, 
the School of M echanical Engineering, or the School of Electrical 
Engineering.
SCH OLASTIC R E Q U IR E M E N T S
A student in  the School of Civil E ngineering who does n o t receive 
a passing grade in  every course in  which he is registered, or fails in  any 
term  or sum m er session to m ain tain  an  average of 65 per cent or better,
w ith at least half the credit hours w ith  marks of 70 per cent or better,
may be dropped from  the University or placed on probation.
FIVE-YEAR CUR RIC ULU M  (B.C.E.)
R EG U L A R  COURSE
All students except veterans entering fall 1946, and  thereafter
C O N T A C T  H R S .
C R E D I T  E E C .  L A B .
H O U R S  R E C .  C O M P .
T E R M  1 M athem atics 60 a   3 3 0
Physics 15 .....................................................................................  3 3 2)4
Chem istry 102a or 104a  3 3 2)4
English 2 a ......................................................................................_ 3 3 0
D raw ing 2001 .............................................................................  3 0 7 )4
Surveying 21 0 1 ..........................................................................  _3_ 1 5
T o ta l.......................................................................................... 18
T E R M  2 M athem atics 6 0 b ....................................................................... 3 3 0
Physics 16  3 3 2)4
C hem istry 102b or 104b  3 3 2)4
English 2 b .................................................................................... 3 3 0
D raw ing 2002 .............................................................................  3 0 1)4
Surveying 2102 ............................................................................. _3 3 0
T o ta l .......................................................................................... 18
In  addition  to these courses, all Freshm en m ust satisfy the U niversity’s requirem ents 
in M ilitary  Science and  T actics and  Physical T rain ing.
' C R E D I T  H R S .
C R E D I T L E C . L A B .
H O U R S R E C . C O M P .
T E R M  3 M athem atics 6 0 c .................................................................... . 3 3 0
Physics 17.................................................................................. . 3 3 2 K
H istory 7 0 a ............................................................................... . 3 3 0
R ou te  Surveying 2601 (or Construction M ethods 2901) 3 1 5
Geology 501 (or D raw ing 2003)....................................... . 3 2 5
M echanics 1131....................................................................... . 3 3 0
T o ta l ....................................................................................... . 18
T E R M  4 Physics 18.................................................................................. . 3 3 2 K
H istory 7 0 b ............................................................................... . 3 3 0
Construction M ethods 2901 (or R oute Surveying 2601) 3 3 0
M echanics 1132....................................................................... . 3 2 2 K
M echanics 1133....................................................................... . 3 2 2 K
D raw ing 2003 (or Geology 5 0 1 )....................................... . 3 0 7 %
T o ta l....................................................................................... . i d
In  addition to these courses, all Sophom ores m ust satisfy the U niversity’s requ ire­
ments in M ilitary  Science and  Tactics and Physical T raining.
Sum m er Survey C am p 2103 .............................................. . 5
T E R M  5 M echanics 1134....................................................................... . 3 2 2 lA
M aterials 1211........................................................................ . 3 3 0
Fluid M echanics 2301 .......................................................... . 3 3 0
Applied H ydrology 2401 (or A ccounting 3231)............ . 2 2 0
Statistics 3241 (or A ccounting 3231).............................. . 2 2 2 ^
Economics 3 (or Public Speaking I ) ............................... . 3 3 0
Sanitary  Engineering 2501.................................................. . 3 3 0
T o ta l....................................................................................... . 19
T E R M  6 M athem atics 2205.................................................................. . 3 3 0
M aterials 1212......................................................................... . 3 0 5
Stress Analysis 2701 ............................................................... . 3 2 23*
H ydraulics 2302 ...................................................................... . 3 2 2 KPublic Speaking I (or Economics 3 ) ............................... . 3 3 0
Accounting 3231 (or 2401 and  3241).............................. . 3 2 2 K
T o ta l....................................................................................... . 18
TERM  7 S tructural Design 2702......................................................... . 3 0 7 KM aterials 1J13 (or 2725)..................................................... . 3 3 0
Concrete Constructioii 2715 (or 2903)........................... . 3 0 6
T im ber Design 2703.............................................................. . 2 0 5
T ransporta tion  2612 (or 25 0 3 ).......................................... . 3 3 0
W ater Supply and  T rea tm en t 2502 (or 2902)................ . 3 2 2 X
T o ta l....................................................................................... . 17
T E R M  8 Soil M echanics 2725 (or 1213)............................................  3 2 2 ^
H ighw ay Engineering 2610 ...................................................  3 2
Sewerage and Sewage T rea tm en t 2503 (or 2612) . . . .  3 2 2 y i
Engineering Law  2902 (or 25 0 2 )........................................  3 3 0
Economics of Engineering 2903 (or 2715).......................  3 3 0
Electives......................................................................, ................ 3
T o ta l ...................................................................................  18
T E R M  9 A dvanced Stress Analysis 2704 (or 29 0 4 )........................  3 3 0
Electrical E quipm ent 4 9 2 0 .................................................... 3 2 3
H ighw ay E ngineering 2611 ...................................................  3 3 0
Foundations 2720 (or 2402)..................................................  3 3 0
M oney, C urrency, an d  Banking Ec. 11 (or 4 1 )................  3 3 0
E lectives........................................................................................  3
T o ta l ..........................................................................................  18
T E R M  10 H eat-Pow er Engineering 3543.............................................  3 2
H ydrau lic  Engineering 2402 (or 2720).............................  3 3 0
L abor Conditions an d  Problem s Ec. 41 (or 1 1 )................ 3 3 0
Public A dm inistration 2904 (or 2 7 0 4 )..............................  3 3 0
E lectives........................................................................................  6
T o ta l..........................................................................................  18
T o tal— 185 hours, including cam p
FOUR-YEAR C UR R IC ULU M  (B.S. IN C.E.)
For those veterans of W orld W ar I I  w ho com m ence their work in O ctober 1946 or 
F ebruary  1947.
T E R M  1 M athem atics 55 a .......................................................................  5 5 0
Physics 11.....................................................................................  4 4 2}4
Chem istry 102a or 104a  3 3 3
D raw ing 2001 .............................................................................  3 0 lyZ
Surveying 2101 ..........................................................................  3 5
T o ta l .....................................................................................  18
T E R M  2 M athem atics 55b   5 5 0
Physics 12  4 4 2}4
Chem istry 102b or 104b  3 3 3
D raw ing 2051 ............................................................................. 3 0 l y i
Surveying 2102 ..........................................................................  3 3 0
T o ta l .....................................................................................  78
T E R M  3 Public Speaking I (or English 2 a ) ...................................... 3 3 q
Engineering Geology 501 (or Surveying 2601) .............. 2 2 5
D raw ing 2002 ............................................................................. 3 q g
M echanics 1136, 1137  6 5 2 i4
Construction M ethods 2901 (or Economics 3)   3 3 0
T o ta l.....................................................................  Yg
1 E R M  4 English 2a (or Public Speaking I )   3 3 q
R oute Surveying 2601 (or Engineering Geology 501). . 3 1 5
Field Astronom y 182 ...............................................................  2 1 2 \4
D raw ing 2052   2 0 5
M echanics 1138, 1139  5 4
Economics 3 (or Construction M ethods 2 9 01)  3 3 0
T o ta l .....................................................................................  Ig"
Sum m er Survey C am p 2103 ...................................................... 5
T E R M  5 M aterials 1225 (or Soil M echanics 2 7 25)........................ 3 3 0
M aterials L aboratory  1226 (or E lective)  3 0 5
H ydraulics 2351  4 3 2
S tructural Analysis 2701   4 3 2 >£
Concrete Construction 2715 (or E lective)  3 0 6
T o ta l ............................................................................ ~yf
T E R M  6 S tructu ral Design 2702...........................................................  3 q l y i
Soil M echanics 2725 (or M aterials 1225)........................ 3 2 2 X
W ater Supply and  T rea tm en t 25 0 2 ................................... 3 2 2 y i
Sewerage and  Sewage T rea tm en t 2503 ............................ 3 2 2 y i
Elective (or Concrete C onstruction 2715 an d  M aterials
L ab. 1226)............................................................................... 6
T o ta l..................................................................... Yg
TER M  7 Electrical E quipm ent 4920 .................................................... 3 2 2 l/Z
Engineering M anagem ent 2903 (or Engineering Law
2902 )   3 3 q
Foundations 2720 (or 2610) ..................................................  3 3 0
Engineering Problem s 2255 (or 2 4 0 1 )..............................  2 0 5
E lectives...................................................................  g
T o ta l..................................................................... Y7
I E R M  8 H eat-Pow er Engineering 3543.............................................  3 2 2
Applied H ydrology 2401 (or 2255)..................................... 2 2 0
H ighw ay Engineering 2610 (or 2 7 2 0 )............................... 3 2 2 y2
Engineering Law  2902 (or E ngineering M anagem ent
2903 ) .........................................................................................  3 3 0
Electives...................................................................  6
T o ta l.......................................................................... "j7
G rand  total for eight term s an d  sum m er cam p— 146
FOUR-YEAR CUR RIC ULU M  (B.C.E.)
For those students who com m enced their curricu la p rior to fall term  1946.
C O N T A C T  H R S .  
C R E D I T  L E C .  L A B .  
H O U R S  R E C .  C O M P .
T E R M  1 M athem atics 5 5 a ....................................... 5
Physics 11  4 4 2 y i
Chem istry 102a or 104a  3 3 3
D raw ing 2001   3 0 l y i
Surveying 2101  _3 1 5
T o ta l................................................................... 19
T E R M  2 M athem atics 5 5b   5 5 0
Physics 12 .....................................................................................  4 4 2y£
C hem istry 102b or 104b   3 3 3
D raw ing 2051   3 0 7 ^
Surveying 2151  _j3 3 0
T o ta l .....................................................................................  17
In  addition  to taking the above courses, all Freshm en m ust satisfy the U niversity’s 
requirem ents in Physical T ra in ing  an d  in M ilitary  Science and  Tactics.
T E R M  3 Public Speaking 1   3 3 0
Engineering Geology 501.......................................................  3 2 5
D raw ing 2002 ........................................................   3 0 6
M echanics 1136, 1137.............................................................  5 3 l y i
R oute Surveying 2601 (or English 2 a )  , . _3  1 5
T o ta l ...................................................................................  13
T E R M  4 English 2a (or Surveying 2601)...........................................  3 3 0
Field Astronom y 182................................................................ 2 2 0
D raw ing 2052 .............................................................................  2 0 5
M echanics 1138, 1139. . .   ................................................... 5 4 2^2
Construction M ethods 2901..................................................  3 3 0
Economics 3 ..................................................................................._ 3  3 0
T o ta l .....................................................................................  13
In  addition  to  these courses, all Sophom ores m ust satisfy the  U niversity’s requ ire­
m ents in M ilitary  Science an d  Tactics an d  Physical 1 raining.
T E R M  5 S u r v e y i n g  2152 (or Concrete Construction 2715)...........  3 1 5
M aterials 1225............................................................................ 3 3 0
M aterials L aboratory  1226.  ............................................  3 0 5
H ydraulics 2351 ......................................................................... 4 3
S tructu ral Analysis 2751 ........................................................  _4_ 3 2%
T o ta l .......................................................................................  17
T E R M  6 S tructu ral Design 2702...........................................................  3 o 73^
Soil M echanics 2725................................................................  3 2 2}4
T rea tm en t of W ater 2502 ......................................................  3 2
Sewerage and  Sewage T rea tm en t 2503 ............................ 3 2 2yZ
Concrete Construction 2715 (or Surveying 2 152)...........  3 0 6
E lective.......................................................................................  3
T o ta l......................    Y8
T E R M  7 Electrical E quipm ent 4920 .................................................... 3 2 2%
Engineering M anagem ent 2903........................................... 3 3 0
H ighw ay Engineering 2610................................................... 3 2 2%
Engineering Law  2902 ............................................................ 3 3 g
E lectives........................................................................................ g
T o ta l.....................................................................................  "jg"
T E R M  8 H eat-Pow er E quipm ent 3543 ............................................... 3 2 2%
Applied H ydrology 2401 ........................................................ 2 2 0
Foundations 2720 .....................................................................  3 3 g
Engineering Problems 1141................................................... 2 0 5
E lectives........................................................................................ 6
T o ta l .....................................................................................  Yo'
G rand  to tal for eight te rm s 141 academ ic hours
(not including M ilitary  Science and  Tactics and  Physical T rain ing)
SIBLEY SCHOOL OF 
MECHANICAL ENGINEERING
E Q U IP M E N T
T h e  Sibley School of M echanical Engineering, nam ed in recognition 
of im portan t gifts made by H iram  Sibley and  his son, H iram  W. Sibley, 
occupies a group of buildings a t the no rth  end of the campus. In  
addition  to the Sibley Buildings, this group includes R an d  H all, which 
was added th rough the generosity of Mrs. Florence O. R. Lang as a 
m em orial to Jasper R . R and, Addison C. R and, and  Jasper R . R and, 
jr. T h e  school is provided w ith  a central w orking library in  Sibley 
Dome and  many of the departm ents also m ain ta in  special w orking and 
reference libraries.
N um erous laboratories and  shops are available for carrying on  the 
many activities of the School of M echanical Engineering, as follows: 
the M aterials T esting  Laboratory, H eat T rea tm en t Laboratory, and  
M etallography Laboratory, for determ ination  of the physical properties 
of engineering m aterials under different kinds of stress and  heat trea t­
m ent; the Photo-elasticity Laboratory, for instruction and  research in 
photoelastic work; the Steam Laboratory, for instruction  and  research 
involving steam power; the Internal-C om bustion Engine Laboratory, 
for work w ith this type of power equipm ent; the M.E. Hydraulics 
Laboratory, a pum p-operated laboratory for hydraulic prob lem s; the 
L ubrication Laboratory, for determ ination  of the physical properties 
of lubricants; the R efrigeration Laboratory, for the study of refrig­
eration; the Fuel T esting  Laboratory, for determ ination  of the com­
position and  calorific value of all types of fuel; the Foundry Sand 
Laboratory for determ ining the properties of various m ixtures of sands 
and  binders under the tem peratures and  pressures existing in  foundry 
molds; the M icro-M otion Laboratory, for m otion and  tim e study; the 
C'.oust ant-T em perature Room , and  the H eat T ransfer, H eating, \  en- 
tilating, A ir C onditioning Laboratories; a series of Research L abora­
tories; the M aterials Processing Laboratories—the W oodw orking and 
P attern  Shop, the M achine Shop; the L aboratory Boiler House; and  
the University H eating  P lan t and  Power House.
O U T L IN E  O F T H E  IN S T R U C T IO N
T h e  object of the instruction in  this School is to lay as b road  and  
substantial a foundation of general and technical knowledge and  p ro ­
vide as m uch experience in  engineering practice in  the fields of 
Mechanical Engineering and  A dm inistrative Engineering as can be 
well im parted in  a school.
Students of M echanical E ngineering are instructed prim arily  in  the 
u tilization of n a tu re ’s sources of energy and  m aterials for the benefit of 
m ankind, through the developm ent and  application of prim e movers, 
machinery, and processes of m anufacture; thus, they have to do m ainly 
with things dynamic. T he  province of the m echanical engineer includes 
the design, construction, operation, and  testing of steam engines, steam 
turbines, steam generating apparatus, and  power p lan t auxiliaries, in ­
ternal com bustion engines, hydraulic machines, pum ping engines, ra il­
way equipm ent, compressed-air machines, ice m aking and  refrigerating 
machinery, equipm ent for heating and  ventilating  and  a ir condition­
ing, machine tools, m ill equipm ent, and  transm ission m achinery. T h e  
work of the m echanical engineer fu rther includes the p lann ing  of 
power plants and factories, the selection and installation of their equ ip ­
ment, the developm ent of systems of operation and  m anufacturing 
processes, and the organization and  adm inistration of plants and  in ­
dustries. In  addition  the m echanical engineer may engage in  scientific 
research in the innum erable branches of this field.
Based upon  the fundam ental instruction given in  the first two terms 
in mathematics, physics, chemistry, drawing, and m aterials processing, 
and that given in  the next two terms in  advanced physics, mechanics of 
engineering, advanced applied m athematics, m aterials of construction, 
kinematics, drawing, m aterials processing, m achine construction, and 
industrial organization and m anagem ent, the student in the fifth and 
sixth terms receives tra in ing  in  fluid mechanics (including hydraulics), 
m achine design, economic organization, industrial accounting and  cost 
finding, heat-power engineering, electrical engineering, and  the testing 
of engineering m aterials. In  the final terms, the student receives tra in ­
ing in steam power-plant engineering, in ternal com bustion engines, 
refrigeration and  a ir conditioning, and  m echanical engineering lab ­
oratory practice; also provision is norm ally m ade for some degree of 
specialization in  one of the recognized fields of m echanical engineering.
T o  provide for this specialization, selected groups of courses, desig­
nated as Options, have been offered in  the past in  Power P lan t E n­
gineering, H eat Engineering (including fluid flow, heat transmission, 
refrigeration, and  air-conditioning engineering), Industria l E ngineer­
ing, A utom otive Engineering, A eronautical Engineering, Advanced 
Mechanics of Engineering, M etallurgical Engineering, M echanical 
Engineering Design, or in  o ther fields allied to M echanical Engineer­
ing; also opportunity  was afforded to elect various o ther courses of an 
advanced nature. U nder present circumstances, however, i t  is necessary 
to discontinue tem porarily these Options, as such, a lthough m any of
the courses in  them  are still available for election. As soon as conditions 
perm it, the O ptions will be re-established; thus it is hoped th a t new 
m atriculates and  present lowerclassmen will find them  again available 
when they are ready to take them.
T h e  student in  A dm inistrative Engineering, in  the field of M echan­
ical Engineering, pursues a curriculum  which is basically one in 
M echanical Engineering, b u t modified sufficiently to perm it the incor­
poration of courses relating  to business and  industrial m anagem ent.
EM PLO Y M EN T A F T E R  G R A D U A T IO N
Graduates in  M echanical Engineering find em ploym ent in  the de­
sign, construction, testing and  operation of prim e movers and  other 
m achinery, and  of complete plants in their own and  related  fields, and 
in  sales engineering and industrial research and  developm ent. T hey 
serve also as planners of new projects and  processes, and  as aeronautical 
engineers, air-conditioning engineers, autom otive engineers, design 
engineers, fuel and com bustion engineers, industrial engineers, power- 
p lan t engineers, refrigeration engineers, research engineers, and  teach­
ers of engineering—to m ention only a few of the m any special fields 
open to them. W ith  the instruction in  liberal subjects and  those related  
to adm inistration and m anagem ent coupled w ith the technical train ing, 
they have special qualifications to develop in to leaders in their chosen 
field.
SCH OLASTIC R E Q U IR E M E N T S
A student in  the School of M echanical Engineering who does no t 
receive a passing grade in  every course in  w hich he is registered, or fails 
in  any term  or sum m er session to m ain tain  an average of 65 per cent 
or better, w ith at least half the credit hours w ith  marks of 70 per cent or 
better, may be dropped from the University or placed on probation.
C U R R IC U L A
Students entering direct from  secondary schools, w ithout having 
served in the arm ed forces of any of the allied nations, are to pursue 
the five-year curriculum  leading to the degree of Bachelor of M echan­
ical Engineering.
A form er undergraduate student of Sibley School re tu rn ing  from 
war service to renew his studies may continue in  his original four-year 
curriculum  in  M echanical or A dm inistrative Engineering, w ith such 
m inor modifications as become necessary.
Veterans m atriculating  for the first tim e p rio r to the fall of 1947 
may pursue the four-year curriculum  which leads to the degree of B.S.
in M echanical E ngineering or, instead, may elect to follow the five- 
year curriculum . T h e  freshm an year is the same in bo th  the shorter and 
longer programs. Beginning with the fall of 1947 all new students will 
follow the five-year program .
FIVE-YEAR C URRIC ULUM  IN  
MECHANICAL ENG INEERING  (B.M.E.)
T he  5-year curriculum  in M echanical Engineering is arranged to 
provide no t only stronger technical instruction than  is contained in 
the usual 4-year curriculum , b u t also to include additional train ing 
to develop leadership in this field. Accordingly, supplem enting the 
technical courses, instruction is given in  subjects related to m anage­
ment. Also because of the flexibility of the program , the student has an 
opportunity  to elect o ther courses, liberal or otherwise, and to under­
take some specialization of particu lar interest to him.
In  his last year, the student will undertake an  option consisting of a 
com bination of advanced courses and  a project in  a technical, m anage­
rial, or related  field for the purpose of applying to one or more broad 
basic problem s the fundam ental concepts he has been taught in  the 
preceding years, and  for the purpose of developing in  him  the ability 
to do work of an original nature.
COURSES IN FIVE-YEAR CURRICULUM
(Courses with asterisks (*) m ay be postponed un til a  la ter term  if authorized by the
student’s adviser.)
C O N T A C T  H R S .
C R E D I T  L E C .  L A B .
H O U R S  R E C .  C O M P .
T E R M  1 English 2 a ....................................................................................  3 3 q
Analytic G eom etry and  Calculus 60 a ...............................  3 3 0
Physics 15..................................................................................... 3 3 234
Chem istry 102a or 104a.......................................................... 3 3 3
Descriptive G eom etry and D rafting 3111 ........................ 3 1 5
M etal W orking 6111  1 0 234
Fundam entals of M achine Tools 3403  1 0 234
lT
T E R M  2 English 2 b   3 3 q
A nalytic G eom etry and  Calculus 6 0 b ...............................  3 3 0
Physics 16 ..................................................................................... 3 3 2 }4
C hem istry 102b or 104b.........................................................  3 3 3
Descriptive G eom etry and  D rafting 3112 ........................ 3 1 5
Casting Processes (either term ) 6112   1 0 214
P attern  M aking 3401   1 0 234
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In  a d d i tio n  to  ta k in g  th e  p re v io u s ly  m e n tio n e d  courses, a ll  F re sh m e n  m u s t satisfy
th e  U n iv e rs ity  re q u ire m e n ts  in  P h y sic a l T ra in in g  a n d  in  M ili ta ry  S c ien ce  a n d  T a c tic s .
T h e  courses in  E ng lish , M a th e m a tic s , Physics, a n d  C h e m is try  a re  g iv en  in  th e  C o l­
lege  o f A rts  a n d  S ciences. A ll o th e r  courses, e x c e p t M ili ta ry  S c ience  a n d  T a c tic s  a n d
P hy sical T ra in in g , a re  g iven  in  th e  C o llege  o f E n g in e e rin g .
’  C O N T A C T  H R S .
C R E D I T  L E C .  L A B .
H O U R S  R E C .  C O M P .
T E R M  3 A n a ly tics  a n d  C a lc u lu s  6 0 c ......................................................  3 3 0
Physics 1 7 ............................................................................................. 3 3 2 )4
E n g in e e rin g  C h em is try , O rg a n ic  5 7 6 1 ................................. 2 2 0
* C o rp o ra te  & In d u s tr ia l  O rg a n iz a tio n  3 2 3 5 ........................  3 3 0
M o d e rn  H is to ry  7 0 a   3 3 0
‘ P u b lic  S p e ak in g  (e ith e r  t e r m ) ..................................................  2 2 0
E co n o m ics  (e ith e r t e r m ) ..........................................................................  3 0
19
T E R M  4 M e c h a n ic s  1 1 5 1 ...............................................................................  3
P hysics 1 8 ............................................................................................  3 3 2 )4
E n g in e e rin g  C h em is try  (P h ysical) 5 7 6 2   2 2 0
K in e m a tic s  3351   3 2 2 )4
‘ C o st A c c o u n tin g  3 2 5 0 ...................................................................  4 2 5
M o d e rn  H is to ry  7 0 b   _ 3  3 0
18
In  a d d itio n , a ll  sop h o m o res  m u s t satisfy  th e  U n iv e rs ity  re q u ire m e n ts  in  P h y s ic a l
T ra in in g  a n d  in  M ili ta ry  S c ience  a n d  T ac tic s .
T E R M  5 M e c h a n ic s  a n d  S tre n g th  o f M a te r ia ls  1 1 5 2 ...................... 3
E n g .  M a te ria ls , L e c tu re -R e c ita tio n s  1 1 2 1 ....................................  3 3 0
D y n am ics  o f M a c h in e ry  3 3 5 2   3 2 2 )4
E le c tr ic a l  E n g in e e r in g  4 9 3 1   3 2 2 )4
‘ H y d ra u lic s  (e ith e r  te rm ) 2 3 3 1 .......................................   3 2 2 )4
Applied M athem atics (either term ) 1114 _3 3 3
18
T E R M  6 M e c h a n ic s  a n d  S tre n g th  o f  M a te r ia ls  1 1 5 3 .........................  3
E n g .  M a te r ia ls , L e c tu re -R e c ita tio n s  1 1 2 2 ....................................  3 3 0
E n g in e e rin g  M a te r ia ls  L a b o ra to ry  1 2 3 1   3 1 2 )4
E le c tric a l E n g in e e rin g  4 9 3 2   3 2 2 )4
P ro d u c tio n  M a c h in e  T o o ls  3 4 0 4   2 0 5
G ag e  L a b o ra to ry  3 4 0 5   1 ® . 2 )4
P sycho logy  (e ith e r  te rm ) 4 0   _ 3  3 0
18
T E R M  7 A d v a n c e d  M e c h a n ic s  & S tre n g th  o f M a te r ia ls  1 1 5 4 . . .  3
M a c h in e  D esig n  3 3 5 3   3 3 0^
E n g in e e r in g  M a te r ia ls  L a b o ra to ry  1 2 3 2   3 1 2 )4
H e a t-P o w e r E n g in e e rin g  3 5 3 5   3 3 0
‘ M a te r ia ls  P ro cessing  6 1 1 3 ........................................................... 3 2 2 )4
Electrical Engineering 4933  _3 2 2 )4
18
T E R M  8 M achine Design 3354...............................................................  3 1 5
H eat-Pow er Engineering 3536.............................................  3 3 0
M echanical L aboratory  3601 ...............................................  3 0 5
Electrical Engineering 4934  3 2
*Industrial Engineering 3261 ................................................  3 1 5
*Law (or E lec tive)..................... : .............................................  3 3 0
TfT
T E R M  9 In terna l Com bustion Engines 3581 ..................................... 3 ' 3  0
M echanical Engineering L aboratory  3602   3 0 5
Project (see page 3 9 ) ...............................................................  3
Courses related  to p ro jec t......................................................  3
Elective courses.......................................................................... 6
48
T E R M  10 Steam  Power Plants 3582........................................................ 3 3 o
M echanical Engineering L aboratory  3603   3 0 5
Project (see page 3 9 )................................................................ 3
Courses related  to p ro jec t......................................................  3
Elective courses..........................................................................  6
N on-Resident L ec tu re   1 \ o
19
G rand  total for 10 te rm s ............................................................................... 180
FIFTH-YEA R PR O JE C TS
In  his last year, the student will undertake an op tion consisting of a 
com bination of advanced courses and  a project in  technical, m anage­
rial, or related field for the purpose of applying to one or more broad 
basic problem s the fundam ental concepts he has been taugh t in  the 
preceding years, and  for the purpose of developing in him  the ability 
to do work of an original nature.
T he  project may be in any one of many branches, such as, m an­
agement, industrial engineering, heat-power engineering, in ternal 
com bustion engines, heat engineering, heating, ven tilating  and  air 
conditioning, refrigeration engineering, autom otive engineering, aero­
nautical engineering, m echanical design, advanced mechanics and 
strength of materials, m etallurgical engineering, engineering materials, 
experim ental engineering, m aterials processing, tool engineering, weld­
ing engineering, structural engineering, physics, electrical engineering, 
and other fields related to m echanical engineering.
T he  choice of projects may be m ade by the student, subject to the 
advice and approval of his adviser and  to the availability of necessary
facilities and  staff for its superv ision; or if the studen t has no choice, he 
may be assigned a project. In  order to acquire before the fifth year the 
preparation  needed for some types of projects, it may be necessary to 
postpone un til later terms some courses indicated by asterisks (*) in 
the ou tline of the curriculum  and  to substitute a sequence of p repara­
tory courses; however, the adjustm ents of the program  are to be subject 
to the advice and approval of the s tuden t’s adviser.
IN D U ST R IA L  & ENG INEERING  
A D M IN IST R A T IO N  O PTIO N
T h e  elective hours available in the five-year curriculum  will perm it 
a student to select an  op tion in  the field of industrial and  engineering 
adm inistration. For the student who is interested in  this area of study 
an in tegrated program  of basic courses including Industria l Statistics, 
Labor Relations, Production Engineering, Industria l M arketing, P ro ­
duction M anagem ent, M ethods Engineering, and  S tandard Costs is 
available. H aving com pleted his basic work, the student will elect six 
hours of work related  to his m ajor interest, such as production , quality  
control for inspection, accounting, sales m anagem ent, personnel, labor 
relations, industrial design, or teaching. T h e  com bination of basic 
courses and  elective courses in  a specialized field will be followed by a 
6 -hour project course in his last term. T h e  project course will serve 
as a capstone to integrate all the tra in ing  he has had  in  the previous 
nine terms.
In  order to develop the proper sequence of course m aterial, the 
student interested in  this field m ust make his choice a t the beginning 
of his th ird  year. T h is  will perm it him  to take all the work in  proper 
order. In  those cases where a specialized in terest has been definitely 
established, some m odification in  the basic courses may be m ade to 
perm it the student to take those courses which m ore com pletely meet 
his needs. T h is allows the student some la titude in the selection of his 
courses under the guidance of the faculty so as to ob tain  from the 
various courses offered th roughou t the University a coordinated pro­
gram  of study in his chosen field.
TEMPORARY FOUR-YEAR CURRICULU M  
(B.S. IN M.E.)
W ar veterans who m atricu la te  as freshm en prio r to the fall of 1947 an d  who do not 
wish to conform  to the five-year curriculum , m ay pursue th e  following four-year p ro ­
gram , the successful com pletion of w hich leads to the degree of Bachelor of Science in 
M echanical Engineering.
C R E D I T
H O U R S
C O N T A C T  H R S .  
L E C .  L A B .  
R E C .  C O M P .
T E R M  1 Sam e as T erm  1 of the 5-year curriculum  (page 37)
T E R M  2 Sam e as T erm  2 of the 5-year curricu lum  (page 37) •
T E R M  3 Analytics and  Calculus 6 0 c ................................................. . 3 3 0
Physics 17 ................................................................................... . 3 3 2 ^
Engineering Chem istry, O rganic 5761........................... . 2 2 0
C orporate & Industria l O rganization  3235.................. . 3 3 0
Public Speaking (either te rm ) ........................................... . 2 2 0
Economics, Ec. 3 (either te rm ) ......................................... . 3 3 0
Psychology (either term ) 4 0 ................................................ 3
19
3 0
In  addition, th ird -te rm  students m ust satisfy the U niversity requirem ents in Physical
T rain ing and  M ilitary  Science and  Tactics.
T E R M  4 M echanics 1151....................................................................... . 3 3 0
Physics 18 .................................................................................. . 3 3 2 'A
Engineering Chem istry, Physical 5762........................... . 2 2 0
K inem atics 3351 ..................................................................... . 3 3 2 A
Cost A ccounting 3201........................................................... . 4 2 5
Production M achine Tools 3404....................................... . 2 0 5
Gage L aboratory  3405.......................................................... 1
18
0 2K
In  addition, fourth-term  students m ust satisfy the  U niversity requirem ents in Physi-
cal T rain ing and  M ilitary  Science and  Tactics.
T E R M  5 M echanics and  S trength  of M aterials 1152.................. . 3 3 0
H eat-Pow er Engineering 3535........................................... . 3 3 0
Engineering M aterials, L ecture: R ecitation 1221.. . . . 3 3 0
Dynam ics of M achinery  3352 ............................................ . 3 2 2A
Electrical Engineering 4931................................................ . 3 2 2K
H ydraulics (either term ) 2331...........................................
E lectives.....................................................................................
, 3 
2 
20
2 2A
T E R M  6 M echanics and  S trength of M aterials 1153................... . 3 3 0
H eat-Pow er Engineering 3536........................................... . 3 3 0
Engineering M aterials, L ecture: R ecita tio n .................. . 3 3 0
Engineering M aterials L aboratory  1131........................ . 3 1 2K
Electrical Engineering 4932 ................................................
E lectives.....................................................................................
3
. 1
2 2 A
A pplied M athem atics (either term ) 1114...................... 3
19
3 0
T E R M  7 A dvanced M echanics and  S trength  of M aterials 1154 3 3 0
M achine Design 3353, 3354.....................................................  3 3 0
Engineering M aterials L aboratory  1232.............................  3 1 2y i
In terna l Com bustion Engines 3581.......................................  3 3 0
M echanical Engineering L abora to ry  3640.........................  3 0 5
Electrical Engineering 4933....................................................  _3  ^ 2 2)4
18
T E R M  8 M achine Design 3353, 3354.....................................................  3 1 5
Steam -Pow er Plants 3582.......................................................... 3 3 0
M echanical Engineering L aboratory  3642.........................  3 1 2)4
Industria l Engineering 3261 ....................................................  3 1 5
M aterials Processing 6113 ......................................................... 3 2 2)4
Electrical Engineering 4934....................................................  _3  ^ 2 2)4
18
G rand  to tal for eight te rm s...................................................146
C O N T IN U IN G  FOUR-YEAR C UR R IC U LU M  
IN MECHANICAL ENG INEERING  (B.S. IN M.E.)
Form er Cornell students in  M echanical Engineering may continue 
in  a four-year curriculum  conform ing substantially to th a t which they 
originally pursued. Some slight modifications, however, are, or may 
become necessary to m eet changing conditions, b u t they will n o t alter 
the general content of the program . T h e  principal differences lie in  the 
substitu tion  of equivalent courses from  the five-year curriculum  and  in 
the renum bering of form er courses th a t are continued. (T he new nu m ­
bering system is explained on page 92).
SCHOOL OF 
ELECTRICAL ENGINEERING
T H E  C U R R IC U L U M
T h e  curriculum  leading to the Degree of Bachelor of Electrical 
Engineering is now extended from  four to five years as ou tlined  below. 
T his becomes necessary to perm it restoration in  the curriculum  of a 
reasonable am ount of non-technical and elective study which the pres­
sure of expanding technical requirem ents has nearly elim inated. A 
considerable am ount of m anagerial study previously offered in the 
curriculum  leading to a degree in  adm inistrative engineering is now 
included.
T h e  curriculum  provides a solid foundation  of basic study w ith con­
siderable breadth  and  depth, and  sufficient specialization to exercise 
special interests. Beginning w ith the eighth term, m ore selection of 
study is provided by a choice of one of several technical options. T his 
perm its the student in  the last three terms to choose from  among 
several broad branches of the profession in  which he may continue his 
fundam ental study. W ith in  these options are found the various popu lar 
specialties such as radar, television, radio, servomechanisms, or ligh t­
ning phenom ena which often in itia te  the studen t’s interest in  electrical engineering.
O PT IO N S
T h e  curriculum  in Electrical Engineering provides specifically for 
six options. Power U tilization, Power G eneration and  Transm ission, 
Industrial Electronics, Illum ination , R adio and  Com m unication, and 
Physics.
T he  Power U tilization option concerns motors, their characteristics, 
control and application; servomechanisms; the electrical aspects of 
transportation by land, water, and air; and  the use of electrical energy 
in industry, commerce, and  the home.
T he  Power G eneration and  Transm ission op tion deals w ith electric 
power station equipm ent, transm ission and d istribu tion  systems, p ro­
tective equipm ent, and  high voltage practice.
T h e  Industria l Electronics op tion deals w ith  the theory and  app li­
cation of equ ipm ent utilizing the principles of electron emission, of 
control of electron flow in vacuum , and  of ion and  electron flow in 
gases. I t concerns electronic control and instrum entation  with low as 
well as high frequency equipm ent.
T h e  Illum ination  op tion provides for the study of the generation 
and utilization of light. T h is  field offers un ique  opportunities for the 
student w ith considerable bread th  of interest. T h e  op tion  is adap ted  
to those w ith interest and ability in  art, dram atics, and the physiology 
and psychology of vision, as well as in  the rigorous engineering and  
economic aspects of the field.
T h e  R adio and  Com m unication op tion  concerns all forms of in ­
telligence transm ission by means of electricity. I t  includes the study of 
telephone and  telegraph equipm ent, telem etering, television, sound 
recording and  reproducing, radio transm ission and  equipm ent, as well 
as a study of the m ore recent high frequency developm ents, such as 
radar.T h e  Physics op tion  provides the studen t w ith the opportun ity  to 
secure a fundam ental group of courses in  physics to  supplem ent his 
more form al electrical engineering work, and  to prepare for a career 
in research and advanced developm ent in  electrical engineering. T h is  
op tion includes such subjects as electrostatic and electrom agnetic fields 
and waves, atom ic and  nuclear physics and  is open only to students 
who dem onstrate unquestionable ap titude in science.
ELECTIV ES
T h e  Electrical Engineering curriculum  provides for a considerable 
num ber of elective hours. Some of these are unrestricted, some are 
confined to non-technical or m anagerial courses and  others are con­
fined to a technical group in  the chosen option. Each op tion  has a 
specified num ber of hours designated as Project. T h e  project in  any 
op tion is chosen by the student according to his particu lar interests. I t 
usually will comprise a problem  in one of the op tion  subjects although 
other subjects related to electrical engineering may be exploited, and  
any proportion ing  of theoretical and  experim ental work suited to the
project is permissible.W ith in  the curriculum  leading to the B.E.E. degree it is possible for 
the student to exercise considerable la titude  of selection according to 
his interests. T h e  new curriculum  provides elective hours for o ther 
than  technical study. O pportunity  for contact w ith  the broader phases 
of education afforded by the University has far-reaching po ten tiality  
in shaping the fu ture life interests of the student.
T H E  FRESH M A N  YEAR
T h e  curriculum  of the Freshm an year in  Electrical E ngineering is 
essentially the same as th a t in M echanical Engineering and Engineer­
ing Physics so th a t transfer of a student between these three curricula 
may occur before the th ird  term  w ithout loss of time. T h e  Freshm an
curricula in  the Schools of Chemical and Civil Engineering differ some­
w hat from the curriculum  in  Electrical Engineering so th a t a change 
to or from  these schools can seldom be m ade w ithout an adjustm ent 
involving additional credit hours of study to com plete the curriculum .
CLASS ADVISERS
Each entering class in  Electrical Engineering is assigned an  experi­
enced m em ber of the faculty qualified as Class Adviser. H e operates 
with the class, usually u n til graduation, to supervise and counsel each 
student regarding curriculum , registration, scholarship, and  all m atters 
concerning his academic program . Both by personal contact and  by a 
detailed knowledge of each s tuden t’s scholastic perform ance it becomes 
possible for the Class Adviser to be of considerable service to the in ­
dividual student th roughout his college program .
Because responsibility for the registration of each student is vested 
in the Class Adviser, it is especially im portan t th a t no cancellation of 
courses or other changes in program  be in itia ted  w ithout the adviser’s 
knowledge and approval. Should the Class Adviser in  his judgm ent be 
unable to authorize a registration or change in  program  desired by the 
student, the la tter may appeal his case by petition  to the School of 
Electrical Engineering.
SCH OLASTIC R E Q U IR E M E N T S
A student in  the School of Electrical Engineering who does no t 
receive a passing grade in  every course for which he is registered, or 
who fails in  any term  or Summer Session to m ain ta in  an average grade 
of 70 per cent may be dropped or placed on probation.
FOUR-YEAR C U R R IC U L U M
D uring the next few years of transition to the five-year curriculum  
provision is made for those students who expect to enter the U niver­
sity before September 1947, or who have m atriculated  at some earlier 
date, to pursue a four-year curriculum . T h is curriculum  is open also 
to students transferring to the College of Engineering from  other in ­
stitutions provided they can meet the requirem ents for the B. S. in E. E. 
degree by February 1950.
FIVE-YEAR C U R R IC U L U M
Beginning in  September 1946 no four-year curriculum  in  engineer­
ing will be open to students entering directly from  high school. T he  
five-year curriculm  leading to the degree of Bachelor of Electrical E n­
gineering (B.E.E.) is ou tlined  on pages 46-48. Before com pleting the
seventh term  of the curriculum , the student, counselling w ith his Class 
Adviser, chooses one of the six options delineated beyond the seventh 
term.
T h e  courses designated by four digit num bers are offered by the 
College of Engineering. T h e  first digit represents the School or D epart­
m ent. Descriptions of courses will be found in  the sections of this 
announcem ent as follows:
1. G eneral Engineering
2. Civil Engineering
3. M echanical Engineering
4. Electrical Engineering
5. Chemical Engineering
6. M etallurgical Engineering
7. A eronautical E ngineering
T h e  description of required  courses in  the curriculum , given outside 
of the College of Engineering, are described on pages 129 to 135.
FIVE-YEAR C UR R IC ULU M  (B.E.E.)
L E C .  L A B .  
C R E D I T  R E C .  C O M P .  
H O U R S  H O U R S  H O U R S
T E R M  1 A nalytic G eom etry an d  Calculus, M ath  6 0 a .....................  3 3 0
G eneral Physics, Physics 15 ...................................................... 3 3 3
G eneral Chem istry, Chem istry 102a, or Chem istry
1 0 4 a ..............................................................................................  3 2 3
D escriptive G eom etry 3111 ..................................    3 1 6
M etal W orking, E ngineering 6111........................................  1 0 3
Casting Processes, E ngineering 6112 ....................................  1 0 3
English 2 a  3 ®
T o ta l.......................................................................................  D
T E R M  2 A nalytic G eom etry and  Calculus, M ath . 6 0 b ....................  3 3 0
G eneral Physics, Physics 16 ...................................................... 3 3 3
G eneral Chem istry, Chem istry 102b or Chem istry 104b 3 2 3
M echanical D rafting  3112.....................................................  3 1 6
M achine T ool Processes 3402...............................................  2 0 6
English 2 b ......................................................................................._5. 3 ®
T o ta l.......................................................................................  17
In  addition  to taking the above courses, freshm en are  requ ired  to take M ilitary  
Science and  T actics an d  Physical T rain ing .
L E C .  L A B .  
C R E D I T  R E C .  C O M P .  
H O U R S  H O U R S  H O U R S
T E R M  3 A nalytic G eom etry and  Calculus, M ath  60c  .............. 3 3 0
G eneral Physics, Physics 1 7 .................................................  3 3 3
E ngineering Chem istry— O rganic 5761 ............................ 2 2 0
K inem atics 3327 ........................................................................ 2 2 0
Surveying 2131   1 0 3
Public Speaking 1   3 3 0
Economics 3   3 3 0
T o ta l .....................................................................................  17
T E R M  4 Engineering M athem atics 4031...........................................  3 3 0
Basic E lectrical Engineering 4111....................................... 4 3 3
G eneral Physics, Physics 1 8 .................................................  3 3 3
Engineering Chem istry— Physical 5762............................ 2 2 0
M echanics 1125.........................................................................  3 3 0
A ccounting 3256 ........................................................................ 3 2 3
T o ta l .....................................................................................  18
In  addition  to taking the above courses, sophomores are required  to take M ilitary  
Science and  Tactics and  Physical T rain ing.
T E R M  5 A lternating  C urren t C ircuits 4 1 1 2 .....................................  4 3 3
Electric C ircuit L aboratory  4116   3 1 3
D irect C u rren t M achinery 4211 .......................................... 3 2 3
E ngineering M aterials 1223..................................................  3 3 0
M echanics 1126.........................................................................  3 3 o
Psychology 4 0 .............................................................................  3 3 0
T o ta l.....................................................................................  19
T E R M  6 S trength  of M aterials 1127.................................................... 3 3 0
F luid M echanics 2331.............................................................  3 3 0
Electron T ubes an d  C ircuits 4121......................................  3 3 0
Electronics L aboratory  4126 ................................................. 2 0 6
Electronic E quipm ent Shop 4128  1 0 3
Electrical M achinery L aboratory  4216 ............................  4 2 3
A lternating  C urren t M achinery  4221................................ 3 2 3
T o ta l .....................................................................................  19
T E R M  7 Electronic C ircuit Elem ents 4122 .......................................  4 2 6
Basic C om m unication Systems 4131..................................  2 1 3
Electrical M achinery  L aboratory  4226 ............................  4 2 3
Differential E quations, M ath  200 .....................................  3 3 0
T herm odynam ics 3530............................................................  3 3 0
M odern  Econom ic H istory, H istory 70a or (Physics
123)* .........................................................................................  3 3 0
T o ta l .....................................................................................  T$f
*Students adm itted  to the Physics O ption will take Physics 123 in T erm  7, deferring 
H istory 70h to T erm  9 or 10,
PO W ER  U T IL IZ A T IO N  O P T IO N
L E C .  L A B .
C R E D I T  R E C .  C O M P .
H O U R S  H O U R S  H O U R S
T E R M  8 A dvanced C ircuit Analysis 4311.......................................... 3 2 3
M achine T heory  4321.............................................................  2 2 0
Low Frequency H eating  and  Industria l D istribution
System 4351............................................................................  3 2 3
M odern  Physics, Physics 4 4 ................................................... 3 3 0
H eat Power, Lecture 3531.....................................................  2 2 0
H eat Power, L aboratory  3532.............................................. 1 0 3
M odern  Econom ic H istory 7 0 b ...........................................  3 3 0
T o ta l.....................................................................................  17
T E R M  9 Com position of Technical R eports 4021 ..........................  3 3 0
Power L aboratory  4326 ..........................................................  2 1 3
Electrical Design Economics 4331......................................  3 2 3
M otor C ontrol 4341 ......... .......................................................  2 2 0
Project 4391................................................................................. 2
Electives (See page 5 1 )...........................................................  6
T o ta l ......................... ............................................................ 18
T E R M  10 N on-R esident Lectures 4041 ............................................ 1 1 0
A pplication of M otors 4342................................................... 3 2 3
Project 4392.................................................................................  4
Structures 2731 ..........................................................................  2 1 3
Electives (See page 5 1 )...........................................................  9
T o ta l .....................................................................................  19"
G rand  to ta l for 10 te rm s.......................................................................180 hours
(not including M ilitary  Science and  Tactics an d  Physical T rain ing)
PO W E R  G E N E R A T IO N  AND D IS T R IB U T IO N  O P T IO N
T E R M  8 A dvanced C ircuit Analysis 4311.......................................... 3 2 3
M achine T heory  4321 .............................................................  2 2 0
Power Systems 4361   3 2 3
M odern  Physics, Physics 4 4   3 3 0
H eat Power, L ecture 3531.....................................................  2 2 0
H eat Power, L aboratory  3532  1 0 3
M odern  Econom ic H istory 7 0 b   3 3 0
T o ta l .....................................................................................  17
T E R M  9 Com position of Technical R eports 4021   3 3 0
Power L abora to ry  4326 .........................................   2 1 3
M otor C ontrol 4341 .................................................................  2 2 0
Transm ission of Electric Energy 4362 ................................  3 2 3
Project 4391................................................................................. 2
Electives (See page 51)___ , .................................................. 6
T o ta l .....................................................................................  18
L E C .  L A B .  
C R E D I T  R E C .  C O M P .  
H O U R S  H O U R S  H O U R S
T E R M  10 N on-R esident Lectures 4041   1 1 0
H igh V oltage Phenom ena 4371................................   3 2 3
Project 4392................................................................................. 4
Structures 2731 ..........................................................................  2 1 3
Electives (See page 5 1 )...........................................................  9
T o ta l .....................................................................................  19
G rand  to tal for 10 te rm s ..................................................................... 180 hours
(not including M ilitary  Science and  T actics and  Physical T rain ing)
IN D U S T R IA L  E L E C T R O N IC S O P T IO N
T E R M  8 A dvanced C ircuit Analysis 4311  3 2
M achine T heory  4321 ............................................................. 2 2
E lectronic C ontrol E quipm ent 4411..................................  3 2
M odern  Physics, Physics 4 4 ..................................................  3 3
H eat Power, Lecture 3531..................................................... 2 2
H eat Power, L abora to ry  3532  1 0
M odern  Econom ic H istory 7 0 b ...........................................  3 3
T o ta l .....................................................................................  17
T E R M  9 Com position of T echnical R eports 4021 ..........................  3 3
Power L aboratory  4326 ..........................................................  2 1
M otor C ontrol 4341 ................................................................. 2 2
Electronic Power Converters 4421 .....................................  3 2.
Project 4491................................................................................. 2
Electives (See page 5 1 )...........................................................  6
T o ta l.....................................................................................  18
T E R M  10 N on-R esident Lectures 4041   1 1 0
Project 4492................................................................................. 4
Structures 2731 ..........................................................................  2 1 3
O ption Electives (See page 5 2 )............................................ 3
Electives (See page 5 1 ) ...........................................................  9
T o ta l.....................................................................................  19
G rand  to ta l for 10 te rm s..................................................................... 180 hours
(not including M ilitary  Science an d  T actics and  Physical T rain ing)
RA D IO  AND C O M M U N IC A T IO N  O P T IO N
L E C .  L A B .
C R E D I T  R E C .  C O M P .
H O U R S  H O U R S  H O U R S
T E R M  8 R adio  an d  C om m unication T heory  4511 .......................  3 2 3
C om m unication Networks 4513 ........................................... 3 3 0
R adio and  C om m unication L abora to ry  4516................  3 1 3
M odern  Physics, Physics 4 4 ................................................... 3 3 0
H eat Power, L ecture 3531.....................................................  2 2 0
H eat Power, L aboratory  3532  1 0 3
M odern  Econom ic H istory 7 0 b ...........................................  3 3 0
T o ta l ........................................................................................ 78
T E R M  9 Com position of T echnical R eports 4021 ..........................  3 3 0
R adio  and  C om m unication T heory  4512.......................  3 2 3
R adio  and  C om m unication L aboratory  4517................  3 1 3
Project 4591.................................................................................  3
Electives (See page 5 1 )...........................................................  6
T o ta l .....................................................................................  18
T E R M  10 N on-R esident Lectures 4041   1 1 0
Project 4592.................................................................................  3
Structures 2731 ..........................................................................  2 1 3
O ption Electives (See page 5 2 ) ........................................... 3
Electives (See page 5 1 )............................................................ 9
T o ta l.....................................................................................  18
G rand  to ta l for 10 te rm s......................................................................180 hours
(not including M ilitary  Science an d  Tactics and  Physical T ra in ing)
IL L U M IN A T IO N  O P T IO N
T E R M  8 A dvanced C ircuit Analysis 4311.......................................... 3 2 3
M achine T heory  4321 .............................................................  2 2 0
Introducto ry  Illum ination  4611 ..........................................  4 2 6
M odern  Physics, Physics 4 4 ................................................... 3 3 0
H eat Power, L ecture 3531.....................................................  2 2 0
H eat Power, L aboratory  3532  1 0 3
M odern  Econom ic H istory 7 0 b ...........................................  3 3 0
T o ta l ...................................................................................... 18
T E R M  9 Com position of T echnical R eports 4021 .....................   3 3 0
Pow er L abora to ry  4 3 2 6 ..........................................................  2 1 3
M otor C ontrol 4341 .................................................................  2 2 0
Illum inating  Engineering 4612 ............................................  3 2 3
Project 4691.................................................................................  2
Electives (See page 5 1 )............................................................ 6
T o ta l .....................................................................................  18
T E R M  10 N on-R esident Lectures 4041 ................................................. 1 1 0
Illum ination  Sem inar 4615 ...................................................  2 2 0
Project 4692..................................................................*............  4
Structures 2731 ..........................................................................  2 1 3
Electives (See page 5 1 )...........................................................  9
T o ta l.....................................................................................  18
G rand total for 10 te rm s...................................................................... 180 hours
(not including M ilitary  Science an d  Tactics and  Physical T rain ing)
PHYSICS O P T IO N
T E R M  8 A dvanced Physics L aboratory , Physics 1 0 5 ..................  3 1 6
H eat Power, Lecture 3531..................................................... 2 2 0
H eat Power, L aboratory  3532  1 0 3
O ption Electives (See page 5 2 )............................................ 3
Electives (See page 5 1 )...........................................................  9
T o ta l.....................................................................................  18
T E R M  9 Atom ic T heory  of Properties of M atte r  Physics 173. . . 3 3 0
O ption Elective (See page 5 2 ) .............................................  6
M odern Economic H istory 7 0 a ..........................................  3 3 0
Composition of Technical R eports 4021   3 3 0
Electives (See page 5 1 )...........................................................  3
T o ta l.....................................................................................  18
TERM  10 E lectronic T heory  of Properties of M atter; Physics of
Solids an d  L iquids Physics 174   5 3 6
O ption Elective (See page 5 2 ) .............................................  4
Structures 2731 ..........................................................................  2 1 3
M odern  Econom ic H istory 7 0 b ...........................................  3 3 o
N on-R esident Lectures 4041   1 \ o
Electives (See page 5 1 )...........................................................  3
T o ta l.....................................................................................  18
G rand  to ta l for 10 te rm s ..................................................................... 180 hours
(not including M ilitary  Science and Tactics and  Physical T rain ing)
ELEC TIV E COURSES
For Advanced M ilitary Science no t m ore than  6 credit hours will 
be accredited tow ard m eeting the requirem ents for the Baccalaureate 
Degree. T h is 6 hours credit is to be applied only to the Free Elective 
Requirem ents of the curriculum .
T h e  following list of subjects defines an extensive area from  which
nine of the elective hours of the n in th  and  ten th  terras of the 5-year 
curriculum  are to be selected. (See the A nnouncem ents of the o ther 
divisions of the University for descriptions of the courses offered.)
Elective hours w ithout special designation and  in excess of these 
nine may be chosen from  this list, from  any of the O ption  Electives for 
which prerequisites are satisfied, or any o ther courses in the University 
available to the student.
L IST  O F SUBJECTS
Archaeology
Architecture
Astronomy
Biology
Botany
Dramatics
Economics
English
Fine Arts
Floriculture
Geology
Governm ent
History
Language
Landscape
A rchitecture
M eteorology
Music
O rnithology
Philosophy
Psychology
Sociology
Speech
Zoology
O P T IO N  ELECTIV ES
Some of the curricula provide, in  the later “O p tion” terms, hours 
for “O ption Electives.” T hese are elective hours restricted to courses 
given w ith in the field of the chosen O ption. Except for the Physics 
O ption, these O ption Electives are listed on pages 106-119. In  the Phy­
sics O ption, 9 of the 13 to tal hours of O ption  Electives m ust be chosen 
from the upperclass courses in  Electrical Engineering, preferably dis­
tribu ted  as 3 hours in each of terms 8, 9, and 10. T h e  o ther 4 of the 13 
total hours may also be chosen from  Electrical Engineering or may 
be any upperclass courses in  Physics or M athem atics.
W A R SERVICE E X PE R IEN C E AND COURSES
Provision is m ade for veterans to ob tain  tow ard the Baccalaureate 
Degree some credit for war service experience or courses. T h e  student 
should consult w ith his Class Adviser.
O P T IO N S  IN  SCIENCE
A student who has com pleted the first three terms of the four-year 
course w ith a satisfactory record and  w ith excellent grades in M athe­
matics, Physics, and Mechanics may, if his class adviser approves, 
substitute a group of courses in Physics (or in  another science, such as 
M athematics, Chemistry) for certain courses norm ally required , namely: 
Accounting 3256 
Kinematics 3327 
M achine Design 3337 
Structures 2731
Permission to continue in any of these science options may be w ith­
drawn at any time if the studen t’s work is no t satisfactory.
A student of the School of Electrical E ngineering may elect courses 
of instruction offered by the School of Electrical Engineering or by 
other schools or departm ents of the University, provided he has a suf­
ficient num ber of elective hours available, has the necessary prereq­
uisites, and secures the approval of his class adviser.
FOUR-YEAR C U R R IC U L U M
Those students eligible to pursue the four-year curriculum  as ou t­
lined on page (45) may on entering  the seventh term  of study select 
one of the following options:
1. Electric Power G eneration and 3. A dm inistrative, Power.
U tilization. 4. A dm inistrative, Comm uni-
2. Electric Com m unication. cation.
FOUR-YEAR CURRICULUM  (B.S. IN E.E.)
L E C .  L A B .  
C R E D I T  R E C .  C O M P .  
H O U R S  H O U R S  H O U R S
T E R M  1 A nalytic G eom etry and  Calculus, M ath  6 0 a ................  3 3 0
G eneral Physics, Physics 15 .........................  3 3 3
G eneral Chem istry, Chem istry 102a or Chem istry
104a...........................................................................................  3 2 3
Descriptive G eom etry 3111 ...................................................  3 1 6
M etal W orking 6111  1 0 3
P a tte rn  M aking 3401  1 0 3
Surveying 2131   1 0 3
English 2 a ....................................................................................  3 3 0
T o ta l .....................................................................................  18
TER M  2 A nalytic G eom etry and  Calculus, M ath  6 0 b ...................  3 3 0
G eneral Physics, Physics 16 ................................................... 3 3 3
G eneral Chem istry, Chem istry 102 or Chem istry 104b 3 2 3
M echanical D rafting 3112.....................................................  3 1 6
Casting Processes 6112   1 0 3
Fundam entals of M achine Tools 3403  1 0 3
English 2 b .................................................................................... 3 3 6
T o ta l .....................................................................................  17
In  addition  to taking the above courses, freshm en are required  to take M ilitary 
Science an d  Tactics an d  Physical T rain ing.
T E R M  3 A nalytic G eom etry and  Calculus, M ath  6 0 c ................  3 3 0
G eneral Physics, Physics 17 ...................................................  3 3 3
M echanics 1111.........................................................................  5 5 0
Engineering M aterials 1221..................................................  3 3 0
Production M achine Tools 3 4 0 4 ........................................  2 0 6
Economics 3 ................................................................................  3 3 0
T o ta l .....................................................................................  19
T E R M  4 Engineering M athem atics 4031...........................................  3 3 0
G eneral Physics, Physics 1 8 .................................................  3 3 3
Basic E lectrical Engineering 4111....................................... 4 3 3
S trength of M aterials 1112....................................................  3 3 0
A ccounting 3256 ........................................................................ 3 . 2 3
K inem atics 3327 ........................................................................  2 2 0
T o ta l ................................................................  18
In  addition  to taking the above courses sophomores a re  requ ired  to take M ilitary
Science and  T actics and  Physical T rain ing.
T E R M  5 A lternating  C u rren t Circuits 4112 ...................................... 4 3 3
D irect C urren t M achinery  4211 .......................................... 3 2 3
E lectric C ircuit L aboratory  4116 ........................................  3 1 3
D ifferential E quations, M ath  200 ...................................... 3 3 0
T herm odynam ics 3530............................................................  3 3 0
M aterials L abora to ry  1231.................................................... 3 1 3
T o ta l ...................................................................................... 19
T E R M  6 Electron T ubes an d  C ircuits 41 2 1 ......................................  3 3 0
Electronics L aboratory  4126 ................................................. 2 0 6
A lternating  C u rren t M achinery  4221................................ 3 2 3
Electrical M achinery  L abora to ry  4216 ............................. 4 2 3
M achine Design 3337..............................................................  3 3 0
Fluid M echanics 2331.............................................................  3 3 0
T o ta l .....................................................................................  18
PO W E R  O P T IO N
T E R M  7 Basic Com m unication Systems 4131..................................  2 1 3
Electrical M achinery L aboratory  4226 ............................. 4 2 3
A dvanced C ircuit Analysis 4311.......................................... 3 2 3
M achine T heory  4321 ............................................    2 2 0
Power Systems 4361   3 2 3
H eat Power, L ecture*  3531..................................................  2 2 0
H eat Power, L aboratory*  3532............................................... 1 0 3
*Electives........................................................................................  2
T o ta l .....................................................................................  19
*H eat Power m ay be deferred to  the 8th term  to allow for the  inclusion of an
elective.
L E C .  L A B .
C R E D I T  R E C .  C O M P .
H O U R S  H O U R S  H O U R S
T E R M  8 N on-Resident Lectures 4041   1 1 0
Power L aboratory  4326 .......................................................... 2 1 3
Transm ission of E lectrical Energy 4362...........................  3 2 3
Structures 2731 .......................................................................... 2 1 3
O ption Elective (See page 52).............................................. 3
*Electives..........................................................................................  7
T o ta l .....................................................................................  18
G rand  to ta l for 8 te rm s ........................................................................146 hours
C O M M U N IC A T IO N  O P T IO N
T E R M  7 Electronic C ircuit Elements 4122 ........................................  4 2 6
Electronic E quipm ent Shop 4128  1 0 3
Basic Com m unication Systems 4131..................................  2 1 3
Electrical M achinery L aboratory  4226  .......................... 4 2 3
C om m unication Networks 4513 ..........................................  3 3 0
H eat Power, L ecture*  3531..................................................  2 2 0
H eat Power, L aboratory*  3532   1 0 3
*Electives.......................................................................................  2
T o ta l.....................................................................................  19
*H eat Power m ay be deferred to the 8th term  to allow for the inclusion of an 
elective.
T E R M  8 N on-Resident Lectures 4041...................................................  1 1 0
R adio and  Com m unication T heory  4511 ......................... 3 2 ’ 3
R adio and  C om m unication T heory  4512 ........................   3 2 3
' R adio  and  C om m unication L aboratory  4516................. 3 1 3
Structures 2731 ..........................................................................  2 1 3
*Electives (See page 5 1 )..........................................................  6
T o ta l .....................................................................................  18
G rand  to tal for 8 te rm s ....................................................................... 146 hours
*These Electives m ay be chosen, w ith  the approval of the Class Adviser, from any
courses in the University w hich are available to the student.
A D M IN IST R A T IV E  PO W E R  O P T IO N
T E R M  7 Basic Com m unication Systems 4131..................................  2 1 3
Electrical M achinery  L aboratory  4226 ............................  4 2 3
Power Systems 4361 ................................................................. 3 2 3
H eat Power, Lecture 3531 ..................................................... 2 2 0
H eat Power, L aboratory  3532  1 0 3
Electives (A dm inistra tive).....................................................  7
T o ta l.....................................................................................  V)
T E R M  8 N on-Resident Lectures 4041 ................................................. 1 1 o
Transm ission of Electrical Energy 4362...........................  3 2 3
Structures 2731   2 1 3
Electives (A dm inistra tive)...................................................... 12
T o ta l...........................................   t8
G rand  to tal for 8 te rm s........................................................................146 hours
A D M IN IST R A T IV E  C O M M U N IC A T IO N  O P T IO N
T E R M  7 Electronic C ircuit Elem ents 4122. . . .   ............................ 4 2 6
Electronic E qu ipm en t Shop 4128  1 0 3
Basic Com m unication Systems 4 1 3 1 ................................. 2 1 3
Electrical M achinery  L aboratory  42 2 6 ............................  4 2 3
Structures 2731 ..........................................................................  2 1 3
Electives (A dm inistrative)......................................................  6
T o ta l .....................................................................................  19
T E R M  8 N on-Resident Lectures 4041 ................................................. 1 1 0
R adio and  C om m unication T heory  4511 ........................  3 2 3
R adio  an d  Com m unication T heory  4512 ........................  3 2 3
R adio  and  Com m unication L aboratory  4516  3 1 3
O ption Electives (A dm inistra tive)...................................... 8
T o ta l .....................................................................................  18
G rand  to tal for 8 te rm s.........................................................................146 hours
SCHOOL OF 
CHEMICAL ENGINEERING
E Q U IP M E N T
T h e  specialized train ing in Chemical Engineering is given in  Olin 
H all of Chemical Engineering. T h e  courses in  chemistry are given in  
Baker Laboratory of Chemistry. Laboratories for m etallography, chem­
ical microscopy, and other special fields of chemical engineering and 
chemistry provide unusual facilities for instruction and  research in 
these special fields.
O lin H all of Chemical Engineering was provided through the gen­
erosity of F ranklin  W. O lin  as a m em orial to his son F ranklin  W . O lin, 
Jr. T his m odern and well-equipped building, w ith about 105,000 
square feet of available floor space, provides lecture-room, recitation- 
room, and laboratory facilities for all of the instruction in chemical 
engineering. T h e  u n it operations laboratory, which is about one h u n ­
dred feet long and fifty feet wide, extends through three floors, and 
houses sem i-plant scale equipm ent for both instruction and research. 
I t is served by a traveling crane, and  by its own shops and analytical 
laboratory. A considerable p a rt of the bu ild ing  is subdivided in to  u n it 
laboratories for advanced and graduate students.
O U T L IN E  OF T H E  IN S T R U C T IO N
T h e  purpose of the instruction in  this School is to provide a broad 
foundation of train ing in  the fundam ental subjects of mathematics, 
chemistry, and physics, and in  the essential principles and  m ethods of 
engineering, and professional tra in ing  in  the specific field of chemical 
engineering. In  the required  curriculum  a certain am ount of work in 
cultural subjects is included. By providing elective work in  the later 
years, the curriculum  makes it possible for the student to take add ition­
al courses either in subjects outside the field of his m ajor interest or in 
special and advanced technical subjects w ith in  th a t field.
T he  first four terms provide thorough tra in ing  in  chemistry, m athe­
matics, and physics, and the other basic subjects on which the specific 
professional tra in ing  is based. T h e  later terms include m ore strictly 
technical and more advanced courses in  engineering and in chemistry, 
and the fundam ental courses in  the specific field of chemical engineer­
ing. T h e  last two terms include the m ore advanced work in engineering 
and in the specialized field. (For an ou tline  of the course of study see 
Page 58.)
SCH OLASTIC R E Q U IR E M E N T S
A student in the School of Chemical E ngineering who does no t 
receive a passing grade in  every course for which he is registered, or 
who fails in any term  or sum m er session to m ain ta in  an  average grade 
of 75 per cent may be dropped or placed on probation.
If in  the opinion of the Faculty of the School concerned, a s tuden t’s 
general record is unsatisfactory, the student may be refused permission 
to continue his course even though he has m et the m inim um  requ ire­
ments in respect to the num ber of hours of work passed and  the grades 
in those hours. Students who fall beh ind in their work may be warned, 
p u t on probation, or dropped, either from  an individual course, or 
from the University at any time du ring  the term.
EM PLO Y M EN T A F T E R  G R A D U A T IO N
G raduates in  Chemical Engineering find em ploym ent in the design, 
developm ent, operation, and  adm inistration  of chemical engineering 
plants. T here  is also some dem and for m en w ith chemical engineering 
train ing for technical sales work in  the chemical industries, and  for 
editorial work on technical publications. Some graduates in  chemical 
engineering continue their specialized tra in ing  as graduate students in 
chemistry or chemical engineering to prepare for positions as research 
chemists or research engineers.
FIVE-YEAR C U R R IC U L U M  (B.Chem.E.)
C O N T A C T  H R S .  
C R E D I T  L E C .  &  L A E .  &  
H O U R S  R E C .  C O M P .
T E R M  1 In troductory  Inorganic Chem istry, Chem istry 110A. . 3  3 0
Inorganic Chem istry L aboratory , Chem istry 115  3 1 5
G eneral Physics 1 5    3 3 2 l/ i
A nalytic G eom etry and  Calculus, M ath  60A   3 3 0
English L iterature  an d  Composition, English 2 a   3 3 0
D raw ing and  Descriptive G eom etry, Engineering 3114 2 1 2 y i
17
T E R M  2 In troductory  Inorganic Chem istry, Chem istry 110B . . . 2 2 0
Q ualita tive Analysis, Chem istry 2 0 3   5 2
G eneral Physics 1 6 . ,   3 3 3
A nalytic G eom etry and  Calculus, M ath  60B   3 3 0
English L iterature  an d  Com position, English 2 b   3 3 0
D raw ing an d  Descriptive Geom etry, E ngineering 3115 2 1 2}4
18
In  addition  to taking the above courses, all freshm en m ust satisfy the U niversity’s 
requirem ents in Physical T rain ing  and  M ilitary  Science an d  Tactics.
C O N T A C T  H R S .  
C R E D I T  L E C .  &  L A B .  &  
H O U R S  R E C .  C O M P .
T E R M  3 A nalytic G eom etry and  Calculus, M ath  6 0 c.....................  3 3 0
Introductory  O rganic Chem istry, Chem istry 305a . . .  . 3 3 0
O rganic Chem istry L aboratory , Chem istry 310a............  3 0 7
Introductory  Q u an tita tive  Analysis, Chem istry 2 2 0 . . .  3 3 0
Q uantita tive Analysis L aboratory , Chem istry 2 2 1 . . .  . 3 0 7
G eneral Physics 1 7 ......................................................................  3 2 3
TfT
T E R M  4 Differential Equations, M ath  6 0 d ..........................................  3 3 0
Introductory  Inorganic Chem istry, Chem istry 305b . . .  3 3 0
O rganic Chem istry L aboratory , Chem istry 310b ............  3 0 7
Chem. Eng. Stoichiom etry, Engineering 5501'.................  2 2 0
M echanics, Engineering 1125.....................................   3 3 0
G eneral Physics 1 8 ......................................................................  3 2 3
Public Speaking 1 ........................................................................  3 3 0
or
Psychology for Engineering Students, Psychology 4 0 .. . (3) (3) (0)
20
In  addition to taking the above courses, all sophomores m ust satisfy the  U niversity’s 
requirem ents in Physical T rain ing  and  M ilitary  Science and Tactics. t
T E R M  5 In troductory  Physical Chem istry, Chem istry 405a...........  3 3 0
Physical Chem istry L aboratory , Chem istry 410a..............  3 1 5
M echanics, Engineering 1126.................................................  3 3 0
Chem . Eng. Technology, Engineering 5203...................... 2 2 0
M aterials of Construction, Engineering 1255 ...................  3 3 0
Chem ical M icroscopy, Engineering 5851 ...........................  3 1 5
or
Special M ethods of Chem ical Analysis, Chem istry 270 . (3) (1) (5)
Science and  Civilization, H istory 7 0 a ..................................  3 3 0
or
E lectives.......................................................................................... (3) -  -
20
T E R M  6 In troductory  Physical Chem istry, Chem istry 4 0 5 b .. . . .  3 3 0
Physical Chem istry L aboratory , Chem istry 410b ..............  3 1 5
Strength  of M aterials, Engineering 1127............................  3 3 0
Chem. Eng. Technology, Engineering 5204...................... 2 2 0
M aterials of Construction, Engineering 1256...................  3 3 0
1 Special M ethods of Chem ical Analysis, Chem istry 270. 3 $ 5
or
Chem ical M icroscopy, Engineering 5851........... ; ............  (3) (1) (5)
Science and  Civilization, H istory 7 0 b .................................. 3 3 0
or
E lectives.......................................................................................... (3) -  -
C O N T A C T  H R S .  
C R E D I T  L E C .  &  L A B .  &  
H O U R S  R E C .  C O M P .
T E R M  7 U n it O perations of Chem ical Engineering, Engineering
5303 ....................................................................................  3 3 0
U n it O perations L aboratory , E ngineering 5353..............  3 2 3
H eat Power, Engineering 3535...............................................  3 3 0
M aterials Testing L aboratory , E ngineering 1231...........  3 1 3
Chem ical E ngineering Therm odynam ics, Engineering
510 3 ...........................................................................................   3 3 0
E lectives...........................................................................................  3 -  -
or
(Science and  Civilization, H istory 7 0 a ) ............................... — — —
18
T E R M  8 U n it O perations of Chem ical Engineering, Engineer­
ing 5304 ......................................................................................  3 3 0
U n it O perations L aboratory , E ngineering 5354................  3 2 3
H eat Power, Engineering 3536 ............................................... 3 3 0
Chem ical E ngineering T herm odynam ics, Engineering
510 4 ..............................................................................................  2 2 0
L ib rary  Use, Engineering 5711............................................... 1 1 0
P lant Inspections, Engineering 5701 ....................................  1 -  -
E lectives........................................................................................... 3 -  -
Sciepce and  Civilization, H istory 70 or (E lective)  3 3 -
19
T E R M  9 Electrical Engineering 4951.....................................................  4 3 3
Chem ical E quipm ent Design, Engineering 5603...............  2 2 0
Chem ical P lan t Design, Engineering 5605.........................  2 1 3
Chem ical Engineering Com putations, E ngineering
550 3 ..............................................................................................  2 2 0
Senior Project, Engineering 5953 ..........................................  3 0 9
Chem ical Engineering Economics, Engineering 3253
or (E lective)............................................................................... 3 2 3
E lectives........................................................................................... 4 -  -
20
T E R M  10 Electrical Engineering 4952..............................- ....................  4 3 3
Chem ical Engineering Com putations, Engineering
550 4 .............................................................................................. 2 2 0
Chem ical E quipm ent Design, Engineering 5604..............  2 2 0
Chem ical P lan t Design, Engineering 5606 ........................  2 1 3
Senior Project, Engineering 5954 ..........................................  3 0 9
E lectives........................................................................................... 3 — —
or
Chem ical E ngineering Economics, Engineering 3253. . (3) (2) (3)
Electives........................................................................................... 4 -  -
20
Elective courses m ay be taken in any college of the U niversity . T h e  selection m ust
be approved  by  the  s tu d en t’s adviser.
O PT IO N S IN  CH EM IC A L E N G IN E E R IN G
A student in  Chemical Engineering may select his elective courses 
in any one of several op tional fields to provide somewhat more exten­
sive train ing than  is afforded by the required  courses in  the curriculum . 
T he  student may also, if he so desires, arrange his elective work to 
provide a cultural background broader than  th a t given by the required 
courses. T h e  selection of electives m ust be approved by the class adviser.
THE GRADUATE SCHOOL OF 
AERONAUTICAL ENGINEERING
T h e  establishm ent of a G raduate School of A eronautical Engineering 
a t Cornell University, Ithaca, New York, was authorized by the Board 
of T rustees in  October, 1945. A ctual operation of the new school 
began in  September, 1946.
T h e  prim ary objective of the School is the tra in ing  of selected 
engineering and  science graduates in the more scientific aspects of 
aeronautics. T h is tra in ing  is in tended especially to prepare the students 
to carry ou t research and developm ent engineering of high quality  in 
the aeronautical and related  industries, and  in  aeronautical scientific 
institutions.
T o  this end, students are adm itted  to this School who have dem on­
strated, in  their undergraduate careers, more-than-average abilities in 
analytical subjects, and  who have shown adequate prom ise of carrying 
on graduate study successfully.
In  the A eronautical Engineering program , considerable emphasis 
is placed upon  original research, bo th  theoretical and  experim ental. 
T h rou gho u t the academic year, close contact is m ain tained between 
the G raduate School at the University and the Cornell A eronautical 
L aboratory in  Buffalo, New York. In  addition , it is expected that 
certain periods of em ploym ent a t the Laboratory will be offered to 
A eronautical Engineering students—usually du ring  their sum m er va­
cations. Students will be urged to take advantage of such em ploym ent, 
if i t  is available. I t  is also possible th a t certain experim ental equ ipm ent 
of the Laboratory will occasionally be available to graduate students in 
connection w ith their original research.
T h e  G raduate School of A eronautical E ngineering will be equipped 
w ith a fluid-mechanics laboratory, on or near the campus in  Ithaca, 
for fundam ental scientific research in  fluid m echanics and  aerody­
namics.
ADM ISSION
A pplication for admission to the G raduate School of A eronautical 
Engineering as a candidate for the degree M.Aero.E. should be m ade 
directly to the D irector of the G raduate School of A eronautical E n­
gineering, College of Engineering, Cornell University. A special ap p li­
cation b lank for this purpose can be obtained from  the office of the
Director. I t  should be sent directly to the D irector of the G raduate 
School of A eronautical Engineering.
Students who desire to work for the degree Ph.D. w ith A eronautical 
Engineering as their M ajor Subject m ust be adm itted to the G raduate 
School of the University in the usual m anner. T hey  should make app li­
cation to the Dean of the G raduate School, using the application blank 
for admission to the G raduate School.
T h e  degree M.Aero.E. is awarded under the jurisdiction of the Col­
lege of Engineering, and  candidates for this degree are no t necessarily 
adm itted to the G raduate School of the University. T h e  degree is 
awarded upon satisfactory com pletion of a required  curriculum  of 
studies and an acceptable thesis. Candidates for this degree do no t have 
Special Committees and do no t select a M inor Subject.
C U R R IC U L U M
T h e  A eronautical Engineering C urricu lum  is being planned to ac­
complish the broad objectives stated above. Courses of study are p ro ­
vided leading to the degree M aster of A eronautical Engineering and 
to the degree Doctor of Philosophy w ith A eronautical Engineering as 
the M ajor Subject.
A. Course of Study Leading to the Degree M .Aero.E.
I t  is anticipated th a t two years’ study will ordinarily  be required  for 
the degree M.Aero.E. I t  should be noted, however, th a t only one 
year’s residence is required, so th a t students entering  the School w ith 
credit for a sufficient num ber of the required  courses may be able to 
qualify for the degree in one year.
In  the recom m ended program  ou tlined  below, the courses required  
for the M.Aero.E. degree have been supplem ented by additional Aero­
nautical Engineering courses and electives, so as to result in  a balanced 
program  of approxim ately 15 credit-liours a term. R equired  courses 
are indicated by an asterisk (*).
It should also be noted th a t the schedule is p lanned so that, a t the 
end of the first year of graduate study, the student has com pleted a 
balanced aeronautical curriculum , which should qualify him  for an 
engineering position in  the aeronautical or related  industries. I t  is 
anticipated that, should such a student find it impossible to complete 
the second year of graduate study—for financial or o ther reasons—he 
could nevertheless be recom m ended for such an industrial position.
FIR S T  YEAR OF G R A D U A TE STUDY
C R E D I T
F IR S T  T E R M  h o u r s
7601 *M athem atics in Aeronautics 1 .................................................. 3 3 0
7101 * A irplane M echanics..1 .................................................................  3 3 0
7201 *Gasdynamics 1 ................................................................................ 3 3 0
7401 * A irplane Design 1 .........................................................................  2 2 0
7403 ’ A irplane Design I I I .....................................................................  1 1 0
7501 Experim ental M ethods in A eronautics 1 ............................. 2 1 1 l/ i
7901 Sem inar in  A eronautical E ng ineering ..................................  1 1 0
15
SECOND T E R M
7602 ’ M athem atics in  A eronautics I I ................................ .........  3 3 0
7102 A irplane M echanics 11.................................... .........  3 3 0
or
7203
* or
Aerodynam ics of Pow er P lan ts ................................. .........  3 3 0
7202 ’ Gasdynam ics I I .......................................................... .........  3 3 0
7402 ’ A irplane Design I I ........................................................ .........  2 2 0
7404 ’ A irplane Design I V ...................................................... ..........  1 1 0
7502 Experim ental M ethods in  A eronautics I I ............ .........  2 1 2 M
7901 Sem inar in  A eronautical E ng ineering ................... 1 1 0
’ R equired  for th e  degree M .A ero.E .
15
SECOND YEAR O F G R A D U A T E STUDY
C R E D I T
THIRD T E R M  H O U R S
1163 A pplied E lastic ity   3 3 0
* or
1162 M echanics of V ibration
7301 ’T heoretical Aerodynam ics 1 ................................................... 3 3 0
7203 A erodynam ics of Power P la n ts .............................................  3 3 0
or
A pproved Elective
7303 ’T heoretical A erodynam ics I I I ...............................................  3 3 0
7901 Sem inar in  A eronautical E ng ineering   1 1 0
7801 ’ Research in  A eronautical E ngineering ............................... 3 f
16
’ R eq u ired  for the  degree M .A ero.E .
fA  to ta l of six (6) cred it hours in  R esearch  in  Aero. E. will be req u ired  for the degree M .A ero.E .
C R E D I T  
H O U R S
FOURTH TE R M
1164 Applied E lastic ity .........................................................................  3
* or
1165 Theory  of Elastic Stability
7302 *Theoretical Aerodynam ics I I ...................................................  4
7304 T heoretical Aerodynam ics I V . .
or or
7405 Aero-Elastic P roblem s................................................................. 3
7901 Sem inar in  A eronautical E ngineering ..................................  1
7801 *Research in A eronautical Engineering.................................. 5 f
16
*Required for the degree M .Aero.E. 
fA  to tal of six (6) credit hours in Research in Aero. E. will be required for the degree 
M .A ero.E.
B. Courses Leading to the Degree Ph.D.
Students will be adm itted to candidacy for the degree Ph.D. as set 
forth in the current A nnouncem ent of the G raduate School. General 
requirem ents such as Residence, M ajor and  M inor Subjects, R equire­
ments in  Foreign Languages, Q ualifying Exam inations, and Thesis are 
also explained there. Each candidate is requ ired  to complete a schedule 
of courses acceptable to his Special Comm ittee, as explained in the 
Announcem ent.
3 0
4 0
3 0
1 0
PREPARATION FOR G R AD UA TE STUDY
T he  G raduate School of A eronautical Engineering will adm it stu­
dents holding a baccalaureate degree in any branch of engineering, 
physics, or mathematics, providing th a t their undergraduate scholastic 
records are such as to indicate ability to handle graduate study. T h e  
course of study in  Engineering Physics is especially recom m ended to 
students who expect to enter this School after graduation.
I t  will be possible for Cornell students in  the five-year undergraduate 
programs to complete the requirem ents for the degree M.Aero.E. in  
one year of graduate study instead of the norm al two years, if they com­
plete a sufficient num ber of the required  graduate courses as electives 
in their undergraduate programs. T h e  following courses are recom ­
m ended for this purpose:
7101, 7102 A irplane M echanics I and  II 
7601, 7602 M athem atics in  Aeronautics 
or or
Phys. 405 M athem atical M ethods in  Physics (two terms) 
7201, 7202 Gasdynamics I and  II
7401, 7402 A irplane Design I and  II
7403, 7404 A irplane Design I II  and  IV
7501, 7502 E xperim ental M ethods in  Aeronautics I and  II
1163, 1164 A pplied Elasticity
T o  be adm itted to any of the graduate courses listed above, an  un der­
graduate student m ust
(1) be a regularly enrolled student in at least the seventh term  of 
one of the engineering, physics, or m athem atics curricula a t Cornell 
University,
(2) show promise, by his previous scholastic record or otherwise, of 
ability satisfactorily to pursue advanced study and  research, and
(3) have his admission to the courses recom m ended by the D irector 
of the G raduate School of A eronautical Engineering (or the C hairm an 
of the departm ent concerned) and approved by the Dean of the College 
of Engineering
I t  is recom m ended th a t all students who expect to enter the G raduate 
School of A eronautical Engineering include in  their program s the 
following courses, or their equivalents:
M a 200 Differential Equations
1111 Engineering Mechanics
1112, 1113 Strength of M aterials
1161 Advanced Engineering M athem atics
DEPARTMENT OF 
ENGINEERING PHYSICS
O B JEC TIV E
T he  D epartm ent of E ngineering Physics is a new departm ent con­
stituted so as to provide a type of education and  tra in ing  which will 
effectively bridge the gap between th a t of the basic sciences and  en­
gineering. T h e  general aim  is to prepare students for a prospective 
career in  technical research and  advanced engineering developm ent. 
As a result of the expanding technological activities in  the country, the 
industrial research laboratories and  engineering developm ent labora­
tories are in urgen t need of graduates w ith the vigorous and  exacting 
course of study which the curriculum  of this departm ent provides.
FACULTY
T he adm inistrative arrangem ent of the departm ent is such th a t the 
Faculty of the D epartm ent includes leading members of the D epart­
m ent of Physics in the College of Arts and  Sciences, and the several 
Schools of Engineering in the College of Engineering.
C U R R IC U L U M
T h e  curriculum  leading to the degree of Bachelor of Engineering 
Physics covers intensive study over a five-year period. T h e  course of 
study is designed to com bine the broad, basic scientific and analytical 
train ing of the physicist w ith the knowledge of the properties of m a­
terials and the technological principles of the engineer. T h e  subject 
m atter falls in to  three m ain categories: fundam ental science, namely, 
mathematics, physics, and  chemistry; the properties and  treatm ent of 
m aterials; and  engineering practice.
For tra in ing  in  research, the student term inates the course by carry­
ing ou t a semi-research project in  a special field of his own choice, under 
the direction of a faculty m em ber who is an authority  in  the selected 
field. T here  are a great variety of these special fields in  physics and 
engineering. T hese fields include topics in  electron physics, atomic 
physics, optics, x-rays and  crystal structure, spectroscopy, nuclear phy­
sics, engineering electronics, com m unications, electrical machinery, 
u ltra  high frequency generation and  propagation, circuit analysis, 
elasticity and  stress analyses, properties of m aterials, engineering me­
chanics, aerodynamics, etc.
ELECTIV ES AND LIB ER A L COURSES
Considerable flexibility in  the technical courses is provided in  the 
last few terms of the curriculum  to allow the studen t to follow some 
technical fields somewhat more intensively as his in terest in  certain 
fields develops. T o  perm it this, 17 hours of technical electives are 
provided which may be selected, w ith the perm ission of the s tuden t’s 
adviser, from the following subjects: Physics, M athem atics, Chemistry, 
Physical M etallurgy, Advanced M echanics and Elasticity, F luid M e­
chanics, Aerodynamics, Ultra-high frequency. In  add ition  to this, there 
are alternatives in mathematics, physics, and  engineering provided in 
the course schedule. T h e  choice in  these alternatives will depend largely 
on the studen t’s particu lar ability  or interest.
T h e  curriculum  provides for approxim ately 30 hours of liberal 
courses. Of these, there are 15 hours required  and  15 hours to be elected. 
These electives m ust be chosen from  the following subjects: H istory of 
Science, American History, Psychology, Economics, Public Speaking, 
Business Law, Corporate and Industria l Organization, Industria l and 
Labor Relations. Electives in  o ther subjects may be taken in  special 
instances, w ith the perm ission of the Engineering Physics Faculty.
FIVE-YEAR CUR RIC U LU M
C O N T A C T  H R S .
C R E D I T  L E C .  L A B .
H O U R S  R E C .  C O M P .
TERM  1 M athem atics 60a, A nalytic G eom etry and C alcu lus. . .  3 3 0
Physics 15, M echan ics  3 3 2y i
G eneral Chem istry 102a or 1 0 4 a ........................................  3 3 2 ]A
English 2 a ....................................................................................  3 3 0
D raw ing 3114 ...................................................  2 1 2 y i
L anguage (elective).................................................................. 3 3 0
Fundam entals of M achine Tools 3403  1 0 2 ]A
1 8
T E R M  2 M athem atics 60b, A nalytic G eom etry an d  C alcu lus. . .  3 3 0
Physics 16, W ave m otion, Sound and  H e a t....................... 3 3 2%
G eneral Chem istry 102b or 1 0 4 b ........................................ 3 3 2 )A
English 2 b ....................................................................................  3 3 0
D raw ing 3115 .............................................................................  2 1 2pi
L anguage (elective)..................................................................  3 3 0
M etal working 6111   1 Q 2]A
18
In  addition  to these courses, freshm en m ust satisfy the U niversity’s requirem ents 
in M ilitary  Science and Tactics and  Physical T rain ing.
C O N T A C T  H R S .  
C R E D I T  L E C .  L A B .
H O U R S  R E C .  C O M P .
T E R M  3 M athem atics 60c, A nalytic G eom etry an d  C alcu lus. . .  3 3 0
Physics 17, E lectricity and  M agnetism ..............................  3 3 2 }A
O rganic Chem istry 5761 ........................................................  2 2 0
Physics 65, M echanics and  Properties of M a t te r   3 3 0
Statics and  Strength of M aterials 1121............................  3 3 0
L iberal E lectives........................................................................ 3 3 0
17
T E R M  4 M athem atics 200, D ifferential E q u atio n s  3 3 0
Physics 18, E lectricity, M agnetism , and  L ig h t  3 3 2 C
Physical Chem istry 5762 ........................................................  2 2 0
Statics and  S trength of M aterials 1122  3 3 0
Electric and  M agnetic Circuits (modified) 4111...........  3 3 2 %
Liberal E lectives........................................................................ 3 3 0
17
In  addition to these courses, sophomores m ust satisfy the U niversity’s requirem ents 
in M ilitary  Science an d  Tactics and Physical T rain ing.
T E R M  5 Physics 111, A nalytical M echanics................................ . . 3 3 0
Physics 123, E lectricity an d  M agnetism ...................... . . 3 3 0
Electric and  M agnetic Circuits (modified) 4 1 1 2 .. . . . . 3 3 2 ^
Electric C ircuit L aboratory  4116 ................................... . . 3 1 3
Engineering M aterials 1221.............................................. . . 3 3 0
Therm odynam ics and  K inetic Theory  8121.............. 3
18
3 0
T E R M  6 Physics 124, E lectricity and  M agnetism ...................... . . 3 3 0
M echanics of V ibrations 1162......................................... . . 3 3 0
Engineering M aterials 1222.............................................. . .  3 3 0
Therm odynam ics and  K inetic T heory  8122.............. . . 3 3 0
Electronics 4121 .................................................................... . . 3 3 0
T E R M  7
Liberal E lective.....................................................................
M athem atics 271, Fourier Series and  T ransform s. . .
3
18
3 0
or
M athem atics 215, A dvanced Calculus f 3
3 0
Atomic Physics 173.............................................................. . . 3 3 0
Engineering M aterials 1231..............................................
E lectrical M ach in e ry ..................................... ....................
3
. . 3
1 2 K
Electronics 4122 ....................................................................
L iberal E lective.....................................................................
4
3
19
2 6
T E R M  8
T E R M  9
T E R M  .10
C O N T A C T  H R S .
C R E D I T  L E C .  L A B .
H O U R S  R E C .  C O M P .
Physics 174, E lectronic Properties of M a tte r   5 3 5
Electrical M ach in e ry ...............................................................  3
R adio and  C om m unication T heory  4511 ........................j
or V 3 2 3
Com m unication Networks 4513 J
M athem atics 215, A dvanced C alcu lus................................I
or V 3 3 0
Technical Elective I
T echnical E lectives...................................................................  5
19
Physics 405, M athem atical M eth o d s .................................1
or > 3 3 0
M athem atics 480, D ifferential E quation  of M ath .J  
Physics
Physics 135, O p tics ................................................................... 4
or > 5 3 5
Research Project J
English C om position  3 3 0
Physics 320, Special Topics L a b o ra to ry ...  2 1 2]^
Technical E lectives.......................................................   6
19
Physics 405, M athem atical M etho d s................................. j
or V 3 3 0
M athem atics 480, D ifferential E quations of M ath .J
Physics......................................................................................
R esearch P ro jec t........................................................................"j 5
or V
Physics 165, W ave M otion and  Sound J 3 5
T echnical E lectives...................................................................  6
L iberal E lective.......................................................................... 3
17
DESCRIPTION OF COURSES
T h e  c o u r s e s  listed in  the preceding curricula are described in  the following sections of this A nnouncem ent. Courses are described under the heading of the school or college in which the course is offered. Courses in  Chemistry, English, M athematics, Physics, and  cer­
tain courses in  Economics, are offered by the College of Arts and 
Sciences. Courses in M ilitary Science and Tactics and Physical T ra in ­
ing, under the direct supervision of the University as a whole, are listed 
in a general section.
T h e  courses designated by four digit num bers are offered by the 
College of Engineering. T h e  first digit represents the School or De­
partm ent. Descriptions of courses will be found in  the section of this 
announcem ent as follows:
1. G eneral Engineering
2. Civil Engineering
3. M echanical Engineering
4. Electrical Engineering
5. Chemical Engineering
6. M etallurgical Engineering
7. A eronautical Engineering
8. Engineering Physics
For courses in o ther colleges no t described here, to be taken as 
electives, see the A nnouncem ent of the appropria te  college.
CIVIL ENGINEERING
Courses in Civil Engineering are listed under the following headings: A dm inis­
trative, Astronomy, D rawing, Hydraulics, H ydraulic Engineering, M aterials of Con­
struction, Mechanics of Engineering, M unicipal and  Sanitary Engineering, Regional 
and City Planning, Structural Engineering, Surveying, and T ransporta tion .
A D M IN IST R A T IV E  E N G IN E E R IN G
2901. CONSTRUCTION METHODS.  R equired  of all Civil Engineering students. 
C redit three hours. A fundam ental course designed to acquain t the s tuden t w ith  the 
financial and  economic principles underlying hum an  enterprises, both  public and 
private; and  w ith the agencies—money, m en, m aterials, and  m achines—utilized in 
carrying ou t construction projects, and  their correlation and  control. M ethods and 
processes of construction w ith special a tten tion  to the equipm ent available and
its adaptability  to various kinds of work. Problem s and reports on references to 
periodical litera tu re  are required  of all students. Lectures and  recitations three hours 
a week. Messrs. CRANDALL and  PERRY.
2902. ENGINEERING LAW .  R equired  in  fourth  year. E ither term . C redit three 
hours. An introductory course in  the laws of contract, tort, agency, real property , 
water rights, form of business organization, sales, and negotiable instrum ents; special 
emphasis on contract docum ents requ ired  on construction work; collateral topics 
such as w orkm en’s com pensation, m echanics’ liens, arb itra tio n , and  p a ten t law arc 
also included. Lectures and  recitations three hours a week. T extbook: Contracts in 
Engineering, T ucker. Messrs. T H A T C H E R , CRANDALL, and  PERRY.
2903. ECONOMICS OF ENGINEERING.  R equired  in the fou rth  year. E ither 
term . Credit three hours. Prerequisite, C onstruction M ethods, Economics 3, and 
Accounting. T h e  economic aspects of engineering and  the application  of principles 
of m anagem ent to the work of the engineer; economic selection of m aterials, e q u ip ­
m ent, and  structures; studies for the replacem ent of existing units; p lan t layouts; 
public works economy; the technique of estim ating quantities and  costs for various 
types of engineering projects. T h ree recitations a week. Messrs. T H A T C H E R  
and CRANDALL.
2904. PUBLIC A D M IN IST R A T IO N .  R equired  in fifth year. E ither term . Credit 
three hours. A course to acquaint the prospective city engineer, superin tenden t of 
public works, city m anager, or executive engineer in  charge of various governm ent 
bureaus or departm ents w ith the adm inistrative problem s he m ust face in  addition  
to strictly technical engineering duties. Budgets, controlling legislation, civil ser­
vice regulations, city planning, and  public adm inistra tion  practices are included. 
Lectures and  recitations th ree hours a week. M r. CRANDALL.
2905. VAL U A TIO N  ENGINEERING.  Elective for fourth- and  fifth-year students. 
C redit three hours. Prerequisites, Construction M ethods, Accounting, E ngineering 
Law or concurrently therew ith. T heory  and  practice of valuation  for purposes of 
u tility  ra te  making, purchase or sale, em inent dom ain or condem nation cases, secur­
ities, bank loans and mortgages, insurance, uniform  systems of accounting, and 
im proved m anagem ent. Lectures an d  recitations th ree hours a week. M r. CRA N ­
DALL.
2906. ADVANCED ENGINEERING L A W .  Elective for fourth- and fifth-year 
students. C redit th ree hours. Prerequisite, E ngineering Law 2902. An extension, 
by the use of case m aterial, of some of the legal principles covered in Course 2902, 
particularly  the laws applying to the various phases of construction contracts and 
employer-employee relationships; add itional fields included are suretyship, insurance, 
bailm ents, and conditional sales. Lectures and  recitations three hours a week. 
Textbook: Law for Engineers and Architects, Simpson and  D illavou. Mr. 
T H A T C H E R .
2907. C O NSTRUCTION M ANAGEM EN T.  Elective for fourth- and fifth-year s tu ­
dents. C redit three hours. Prerequisites, C onstruction M ethods, Economics of E n ­
gineering, Accounting. P lanning  and  operation  of construction projects by the civil 
engineer, including coordinated organization of m en and  machines, scheduling and 
estim ating, purchasing, selection and  tra in ing  of m en, operation  and  m aintenance 
of equipm ent, cost keeping and  reports, pay systems, accident prevention, an d  o ther 
related  factors. Lectures and  recitations three hours a week. M r. CRANDALL.
2941. GENERAL CIVIL ENGINEERING.  E ither term . Problems in practical 
design may be taken in  any departm ent, the work to be supervised by the d ep a rt­
m ent concerned in cooperation w ith  the D epartm ent of S tructural E ngineering in 
regard to structu ral features.
2942. A D M IN IST R A T IV E  ENGINEERING RESEARCH.  E ither terra. Special 
problems relating  to the economic, legal, and  financial aspects of engineering con­
struction projects, m anagem ent of public works and  appraisals. Messrs. T H A T C H E R  and CRANDALL.
2943. A D M IN IST R A T IV E  ENGINEERING SEMINAR.  One to six hours credit. 
Elective. Open to specially selected seniors or g raduate students. A bstraction and 
discussion of technical papers and publications in the field of adm inistrative engineering.
ASTRO N O M Y
182. TH E  ELEM ENTS OF FIELD ASTRO N O M Y.  R equired  of Civil Engineering 
sophomores in  the four-year curricula. C redit two hours. Prerequisite, Surveying 
210 (or Astronomy 180 and  M athem atics 3). T h e  determ ination  of time, la titude, 
longitude, and  azim uth by observations on the sun and  stars using a surveyor’s tran ­
sit and a watch. Textbooks: Textbook of Practical Astronomy  by Nassau and  Deter­
mination of Azimuth, Time, and Latitude by Boothroyd. One one-hour recitation 
and one tw o-hour laboratory period a week, some of the laboratory periods being in 
l he late afternoon and a t n igh t for observations on sun and  stars. Mr. SHAW.
183. N A V IG A T IO N  A N D  N A U T IC A L  ASTRON OM Y.  Elective. E ither term. 
Credit three hours. Prerequisite, M athem atics 3. Position of a ship or a irp lane by 
dead reckoning and  by astronom ical observation, w ith laboratory exercises, using sex­
tant to determ ine time, la titude, and longitude. Students who already have two hours 
credit for Course 182 will get one hour additional credit upon  com pletion of the 
extra work necessary to ob tain  credit for Course 183. Civil E ngineering sophomores 
may take this course instead of Course 182 and  count the ex tra  hour credit as a 
Civil E ngineering Elective. Textbooks: The Essentials of Modern Navigation, by 
Wylie and  Textbook of Practical Astronomy  by Nassau. Each student should have 
access to a copy of the American Nautical Almanac  for the year. Lectures and 
recitations M at 10 w ith  two tw o-hour laboratory periods a week to be arranged. 
Some of the laboratory and  recitation periods du ring  several weeks of the term  are 
used for sextant observations of the sun du ring  the day and  of the m oon, stars, and 
planets at night. T h is course should be of special interest to those who contem plate 
becoming aviators or navigators. Mr. SHAW.
186. GEODETIC ASTRO N O M Y.  Elective. E ither term. Credit three hours. 
Prerequisites, Astronomy 182 and Advanced Surveying 2102 (or M athem atics 4a and 
4b and  G eneral Astronomy 187) or approved equivalents. T h e  theory and practice 
of the precise determ ination  of time, la titude, longitude, and azim uth. Figure of the 
Earth and Isostacy will also be considered. Textbook: H osm er’s Geodesy, Second 
Edition. Lecture an d  discussion, one hour a week and  evening observing a t the 
Observatory together w ith the reduction  of observations will average about five 
hours a  week th roughou t the term . T h e  laboratory work may be spread throughout 
the year if i t  seems desirable to do so. M r. SHAW.
D ESC R IPTIV E G EO M ETR Y  AND D R A W IN G
2001. D RAW ING .  E ither term . Credit th ree hours. A course in  the fundam entals 
of the graphic language as used in  engineering. I t  is la id  o u t to include the care and 
use of d rafting  instrum ents, freehand lettering , titles, geom etrical problem s, simple 
orthographic projection, freehand and  technical sketching, and  p rin t reproduction. 
T ext: ‘ E ngineering Drawing,” French. Messrs. JENKINS, PERRY, SPRY, and others.
2002. DRAW ING.  E ither term . C redit th ree hours. P rerequisite course 2001. 
Instruction  and  drill in  the fundam ental conception of Descriptive Geometry, dealing 
w ith graphic solution of advanced space problem s, bo th  theoretical and  practical. 
I t  is designed to develop the powers of visualization and analysis by the m ethods of 
revolution and  auxiliary views. Problem s involving the  m easurem ent of angles and 
distances are given consideration, after the use of exercises on the po in t, line, and 
plane. In  addition , the course includes a study of intersections and  the developm ent 
of surfaces, m ining problems, graphic solutions of stresses, and  o ther problem s of 
a practical nature. T ext: “E ngineering Descriptive G eom etry”, Rowe. Messrs. 
JENKINS and  McNEVIN.
2003. DRAW ING .  E ither term . Credit th ree hours. A continuation  of courses 
2001 and  2002. T h e  objective of this course is to develop a m ore com plete grasp 
of the principles of projection covered in the earlier courses, and  to give fu rth e r  
train ing  in visualization. Emphasis is placed on sections, scale drawings, con­
ventional signs, and  pictorial representation . Practical civil engineering problem s 
such as topographic m apping, structu ral drafting , and  charts and  graphs are in ­
cluded in the course. Messrs. JENK INS, T H A T C H E R , and  others.
2004. ADVANCED DRAW ING .  Elective for upperclassm en. E ither term . Credit 
one to three hours. Problem s in  concrete, s tructural, topographical, highway, and 
sanitary drafting; engineering drawings, rendered  in  color, to enable the studen t to 
supplem ent ordinary  drawings w ith artistic representations so portrayed as to be 
readily intelligible to non technical persons. Mr. JENKINS.
2051. DRAW ING .  Second term  in  the four-year course. C redit th ree hours. 
O rthographic projection, sections, scale drawings, practical problem s, tracing, b lu e ­
p rin ting , conventional signs, topographic m apping, isom etric drawing. Textbook: 
Engineering Drawing, French. Mr. JENKINS and  assistants.
2052. DRAW ING .  R equired  of all sophomores in the four-year course in  Civil 
Engineering. Fourth  term . Credit two hours. Projections and  intersections in p rac­
tical problems; structu ral deta iling  and  tracing; read ing  engineering drawings. 
Textbook: Engineering Drawing, French. M r. JENK INS and  assistants.
T H E O R E T IC A L  AND E X P E R IM E N T A L  HY DRAULICS
2301. ELE M E N T A R Y  FLUID MECHANICS.  F ifth  term , five-year curriculum . 
Credit th ree hours. Prerequisite 1133. Statics, dynamics of fluid flow, viscosity, law 
of continuity, energy equation , turbulence, and  resistance of subm erged bodies. 
Simple applications of mechanics principle to the flow of fluids through orifices, 
pipes, open channels, and  weirs. Textbook: Elementary Fluid Mechanics, V ennard. 
T h ree  recitations a week. Messrs. SCHODER, R EID , BOGEMA, and  PR IEST.
2302. HYDRAULICS.  Sixth term , five-year curriculum . C redit three hours. P re­
requisite 2301. A correlation of existing hydraulic data  and  flow relations w ith  the 
principles of fluid mechanics to provide the s tuden t w ith  a practical m eans of 
attacking the common problem s of flow of liquids. Consideration is given to such 
control and m easuring devices as the orifice weir, ven tu ri m eter, and  nozzle; flow 
in  p ipe systems; pressure waves; flow in  open channels; turbines and  centrifugal 
pum ps. Textbook: Hydraulics, Schoder and  Dawson. T w o recitations an d  one 
laboratory period a week. Messrs. SCHODER, R EID , BOGEMA, PR IE ST , and 
assistants.
2303. ADVANCED HYDRAULICS.  Elective. C redit three hours. Prerequisite 2302. 
T his course involves m ore detailed and  extended theory an d  application  than  the 
first courses. T h ree  lectures or recitations a week. M r. BOGEMA.
2304. HYDRAULIC MEASUREMENTS.  Elective. C redit three hours. Prerequisite 
2302. Experim ents involving curren t m eters and  floats in canal or river; P ito t tubes; 
w ater meters, weirs, characteristics in  detail of orifices, nozzles, V enturi m eters, pipes, 
the determ ination  of efficiency, capacity, and  characteristics of hydraulic machinery! 
Two periods a week in laboratory or com puting room and one lecture period. Messrs 
SCHODER and  REID.
2305. HYDRODYNAMICS.  Elective. C redit three hours. P rerequisite 2302 (or 
2351) and Differential Equations. Physical properties of fluids, equations of m otion, 
circulation, irro ta tional m otion, conformal transform ation, laboratory methods for 
determ ining flow nets, pressure d istribu tion  on subm erged surfaces, vorticity, 
equations of viscous flow, separation, drag, turbulence, dim ensional analysis and 
sim ilitude. T h ree  recitations a week. Mr. PRIEST.
2306. PUMPS AND TURBINES.  Elective. C redit three hours. P rerequisite 2302 
or 2351. Theory and  characteristics of the hydraulic ram , im pulse wheel, reaction 
tu rb ine selection and  testing. Two recitations and one laboratory or com putation 
period a week. Mr. BOGEMA.
2307. FLOW  IN  OPEN CHANNELS.  Elective. C redit three hours. Prerequisite
2302. Uniform  and  non-uniform  steady flow. Energy criteria, hydraulic jum p, 
surges; transitions, bends; obstructions, effects of im provements; flood rating , tidal 
flow. Two lectures and  one com puting period a week. Messrs. SCHODER and 
REID.
2308. HYDRAULIC MODELS. Elective. C redit three hours. Prerequisite 2303. 
Theory and practical use of models in  designing hydraulic structures. One recitation 
and two laboratory or com puting periods a  week. Messrs. SCHODER REID  
BOGEMA, and  PRIEST.
2331. FLUID MECHANICS.  R equired  for students in M echanical and Electrical 
Engineering. C redit three hours. E ither term . P rerequisite Mechanics 1131. Properties 
of fluids, gas laws, viscosity; static pressures, center of pressure on p lane and  curved 
surface; gages and  m anometers; buoyant force and equilib rium  of floating and im ­
mersed bodies; dynamics of fluids, B ernoulli’s theorem ; im pulse an d  m om entum , 
open jets, vanes; flow in  pipes, Reynolds’ num ber, hydraulic gradient, divided flow; 
orifices, nozzles, weirs, an d  gates; open-channel flow; hydraulic sim ilitude and  d i­
mensional analyses. Textbook: Fluid Mechanics, Cox and G erm ano. Tw o recitations 
and one laboratory period a week. Messrs. SCHODER, REID , BOGEMA, and 
PRIEST.
2342. HYDRAULICS.  E ither term. Prerequisite, course 2351 or its equivalent. T h e  
subject and  scope of the investigations in  experim ental or theoretical hydraulics 
should be selected by conference a t the beginning of the term  if n o t previously 
arranged. I t  is often desirable and  is perm issible for two students to work together 
on the same investigation. W ritten  reports are required  b u t the text need not be 
typew ritten in  thesis style. These reports are kept by the departm ent. In  most cases 
it is necessary to arrange a definite schedule for work in  the laboratory to avoid 
conflicts. Messrs. SCHODER, R EID , BOGEMA, and  PR IEST.
2343. HYDRAULICS SEMINAR.  One to six hours credit. Elective. Open to special­
ly selected seniors or g raduate students. A bstraction and  discussion, of technical 
papers and publications in  the hydraulic field.
2351. H i  DRAULICS.  R equired  of all Civil E ngineering jun iors in the four-year 
programs. E ither term . Credit four hours. Prerequisites, courses 1136 and  1138. 
Hydrostatic pressure; m anom eters; strength  of pipes; stability of dams; im m ersion 
and flotation; flow of liquids through orifices, nozzles, V enturi meters, and  pipes,
and  over weirs; tim e requ ired  to em pty tanks and  reservoirs; simple, com pound, 
branching, and  looping pipes; elem entary power calculations in  common pum ping  
and  fire protection problem s; flow of w ater in  open channels; pressure on stationary 
solids due to deviated flow. Elem entary consideration of m odern w ater wheels. T e x t­
book: Schoder and  DaWson’s Hydraulics. T h ree  recitations and  one laboratory  period 
a week. A bout ten of the recitation  periods are u tilized for dem onstration lectures. 
Messrs. SCHODER and BOGEMA.
H Y D R A U LIC E N G IN E E R IN G
2401. APPLIED HYDROLOGY.  E ither term . C redit two hours. Prerequisite, course 
2351. T h e  term  is devoted to the m ethods of m aking the prelim inary  investigations 
for a hydraulic developm ent involving the use of a  stream ; general hydrology; w ater 
resources of a basin; m ethods of systematic stream  gaging; stream  characteristics; 
working up  data; use of mass curves in storage studies; percolating waters; probably 
dependable draft, etc.; a study of the working conditions and  fundam ental data  for 
designing conduits, d is tribu ting  reservoirs. In  the problem s, applications of the text 
are m ade to particular localities, the topographic maps of drainage basins form ing 
the bases of the problem s. Students contem plating extensive election of courses in  the 
hydraulics group should arrange to take this course the first term . Courses 2403, 2404, 
and  2405 are elaborations of details in  this course. Textbooks: T u rn eau re  & Russell, 
Public Water Supplies; H oyt & Grover, River Discharge. T w o recitations a week. 
Mr. DONLEY.
2402. HYDRAU LIC ENGINEERING.  R equired  in the five-year curriculum . 
Credit three hours. Prerequisite, 2401. An in troductory  course in  H ydraulic E n ­
gineering. T h ree  recitations a week. Mr. DONLEY.
2403. HYDRAULIC CONSTRUCTION.  Elective for seniors and  graduates. Second 
term. C redit th ree hours. T h is is a com puting and  designing course dealing w ith  
problem s of w ater storage and  the design and  construction of dams by means of 
lengthy problem s to be solved by graphical and  analytical m ethods, and  involving 
the economics of w ater storage a t a given site; the design of a high m asonry dam  by 
W egm ann’s M ethod and  the tests for safety and  stability  of design, and  the analysis 
of stresses and  stability. T h ree  design periods a week. T ext: Design of Dams. 
Justin, Creager, and  H inds. M r. DONLEY.
2404. W A T E R  POWER.  Elective. Seniors an d  graduates. E ither term . C redit three 
hours. Prerequisites, courses 2401 an d  2351, or the equivalent. T h e  subject m atter 
of the course covers the technique of hydraulic turbines, the analysis of test data, 
a study of the adap tation  of tu rb ine  types to working conditions, unsteady flow and 
surging in  long conduits, governing, and  the analysis of the power available a t a 
low head m illsite. Textbook: M ead’s Water Power Engineering. T h ree  lectures and 
recitations a week and  the working of th ree lengthy problem s du ring  the term . M r. 
DONLEY.
2405. HYDRAU LIC ENGINEERING.  Elective. Seniors an d  graduates. First term . 
C redit three hours. T h e  theory of percolating w ater; ground  w ater developm ent; 
recent developm ents in  soil technology and the design and construction of earthen 
dams and  levees; theory of design of gravity an d  arch  masonry dams and  d istribu tion  
of stresses in  such structures; spillway design; p reparation  of dam  sites; construction 
m ethods and  plants. Lectures, recitations, and  abstracting  of references. M r. 
DONLEY.
2406. CONSERVANCY AND R E C L A M A T IO N  PROBLEMS.  Elective. Seniors and  
graduates. Any term . C redit th ree hours. Flood flow estim ates; p lann ing  for and
designing of flood protection structures, irrigation , and  drainage works. Lectures, 
recitations, and abstracting  of references. M r. DONLEY.
2407. W A T E R  POWER AND PUMPING PLANTS.  Elective. Seniors and  g rad­
uates. Second term . Credit three hours. T his is a com puting and designing course 
devoted to the problem s of designing and  deta iling  power and  pum ping  plants. 
Prerequisites, courses 2401 and 2404. Mr. DONLEY.
2408. H A R B O R  ENGINEERING.  Elective. C redit three hours. Study of wave 
action; currents, tides; shore protection, wharves, bulkhead, je tty  design and  con­
struction; channel and revetm ent work; dredging and  reclam ation of land; cargo 
handling; transportation  in  dock areas; storage and  warehouse facilities. T hree  
recitations a week. Mr. DONLEY.
2441. HYDRAULIC ENGINEERING DESIGN.  Any term . Prerequisite course 
2351. For best results H ydraulic E ngineering Design should be preceded by Course 
2401 b u t the two may be taken concurrently. T h e  purpose of the course is to  go 
m ore in to  detail in  selected phases of hydraulic engineering and is not to duplicate 
in large p a rt work regularly given in the scheduled courses in  hydraulic and  struc­
tural engineering. M r. DONLEY.
2443. HYDRAULIC ENGINEERING SEMINAR.  One to six hours credit. Elective. 
Open to specially selected seniors or g raduate students. A bstraction and  discussion of 
technical papers and publications in the hydraulic engineering field. M r. DONLEY.
M A TERIA LS OF C O N S T R U C T IO N
1211. M A T E R IA L S  OF CONSTRUCTION.  R equired  of all third-year students 
in the five-year curriculum . Prerequisite courses, Mechanics 1133. C redit three hours. 
T h e  m aterials studied are lime, cem ent, stone, brick, sand, tim ber, ores, cast iron, 
w rought iron, steel, and  some of the m inor m etals and  alloys. T h e  chemical and 
physical properties, uses, m ethods of m anufacture, m ethods of testing, and  u n it 
stresses of each m aterial are considered, particu lar emphasis being laid  on the points 
of im portance to engineers. T h ree  recitations a week. Mr. SCOFIELD.
1212. M A T E R IA L S  OF CONSTRUCTION.  R equired  of all third-year students in 
Civil E ngineering in  the five-year curriculum . Second term . Prerequisite courses, 
Mechanics 1134, and M aterials 1211. C redit three hours. Experim ental determ ination  
of the properties of m aterials by m echanical tests. Study of testing m achines (their 
theory, construction, and  m anipulation); calibration  of testing machines an d  ap ­
paratus; commercial tests of iron and  steel; tensile, compressive, torsional, shearing 
and flexure tests of m etal and  various woods w ith stress-strain observations; tests of 
concrete, concrete aggregate, p lain  concrete. One recitation  and two laboratory 
periods a week. Mr. SCOFIELD.
1213. M A T E R IA L S  OF CONSTRUCTION.  R equired  of all fourth-year students 
in Civil E ngineering in the five-year curriculum . E ither term . Credit three hours. 
Prerequisite courses, Mechanics 1134; M aterials 1212; and  m ust be taken w ith, or 
proceeded by S tructural E ngineering Course 2715. M ore advanced tests of structural 
m aterials, w ith especial reference to stress and  stress d istribu tion  in columns, beams, 
and slabs. Study of the effect of heat-treatm ent and welding is included. Tw o 2iA- 
hour laboratory periods a week. M r. SCOFIELD.
1214. ENGINEERING M A T E R IA L S  RESEARCH.  E ither term. C redit one hour 
for forty hours of actual work. A project may be started  du ring  the ju n io r  year for 
completion in  the senior year. Prerequisites, courses 1225 and  1226 or their equiv­
alents. Special investigations of an  advanced n a tu re  of the properties of structural
units and  the m aterials of construction. T h e  aim  of the course is to secure results 
by proper investigational m ethods w hich are of the caliber and  scope deem ed 
essential for publication. M r. SCOFIELD.
1215. M A T E R IA L S  SEMINAR.  One to six hours credit. Elective. Open to specially 
selected seniors or g raduate students. A bstraction and  discussion of technical papers 
and  publications in the m aterials field. One one-hour period a credit hour.
1225. M A T E R IA L S  OF CONSTRUCTION.  R equired  of all Civil E ngineering 
juniors in the four-year curricula. E ither term . C redit three hours. P rerequisite 
course 1138. T h e  m aterials studied are lim e, cement, stone, brick, sand, tim ber, ores, 
cast iron, w rought iron, steel, and  some of the m inor metals and  alloys. T h e  chemical 
and physical properties, uses, m ethods of m anufacture, m ethods of testing, and  
u n it stresses of each m aterial are considered, particu lar emphasis being la id  on the 
points of im portance to engineers. T h ree  recitations a week. M r. SCOFIELD.
1226. M A T E R IA L S  LA B O R AT O R Y .  R equired  of all Civil E ngineering jun iors in 
the four-year curricula. E ither term . C redit three hours. Prerequisite course 1138 and 
m ust be taken w ith  or preceded by 1225. E xperim ental determ ination  of the p ro p er­
ties of m aterials by mechanical tests. Study of testing m achines (their theory, con­
struction, and m anipulation); calibration  of testing m achines and  apparatus; 
commercial tests of iron and  steel; tensile, compressive, torsional, shearing, and 
flexure tests of m etal and  various woods w ith stress-strain observations; tests of 
cem ent, concrete aggregate, concrete, p lain  and  reinforced, and  of road m aterial 
and  paving brick. T h e  course is p lanned  to supplem ent Course 1225 w ith  its study of 
the properties of m aterials by the actual handling  of the m aterials and  by obser­
vations of their behavior under stress. L aboratory work five hours a week. Mr. 
SCOFIELD.
1227. TESTING OF M A T E R IA L S  (LABO RATO RY).  G iven especially for students 
in the College of A rchitecture. Any term . Credit one hour. A brief course in la b ­
oratory m ethods com prising tests of beams and  columns in  steel, wood, and  con­
crete. Mr. SCOFIELD.
M ECHANICS OF E N G IN E E R IN G
1131. MECHANICS OF ENGINEERING -  STATICS.  R equired  of all Civil E n ­
gineering students in the five-year curriculum . C redit three hours. Prerequisite, 
M athem atics 60b. Statics of a m aterial p o in t and  of rig id  bodies an d  structures by 
algebraic and  graphic m ethods of analysis, chains an d  cords, centers of gravity and 
m oments of inertia . T h ree  recitations a week. T extbook: Analytical Mechanics 
for Engineers, Seeley and  Ensign. Messrs. H O W ELL, A N T O N I, and  CHENEY.
1132. MECHANICS OF ENGINEERING—DYNAMICS.  R equired  of all Civil 
Engineering students in the five-year curriculum . C redit three hours. Prerequisite 
1131. Centrifugal and  centripetal forces; dynamics of a particle and  rig id  bodies; 
pendulum s; friction, work, and power; work and  energy; im pact, im pulse, and 
m om entum . Facility in  the use of the slide ru le  is requ ired . T w o recitations and  one 
com puting period a week. Textbook:- Analytical Mechanics for Engineers, Seeley 
and Ensign. Messrs. HOW ELL, A N T O N I, and  CHENEY.
1133. MECHANICS OF ENGINEERING—S T R E N G T H  OF M ATERIALS.  R e­
quired  of all Civil E ngineering students in  the five-year curriculum . C redit three 
hours. Prerequisite, 1132. M echanics of m aterials including stress and  strain , tension, 
shearing, compression, torsion, flexure. Tw o recitations and  one com puting period 
a week. Textbook: Mechanics of Materials, George, R ettger, an d  Howell. Messrs. 
HOW ELL, A N T O N I, and  CHENEY.
1134. MECHANICS OF ENGINEERING—S T R E N G T H  OF M ATERIALS.  R e­
quired  of all Civil E ngineering students in  the five-year curriculum . Credit three 
hours. A continuation  of course 1133. Elastic curves, safe loads, colum ns, flexure of 
beams. Problems showing the application  of E ngineering Design. Tw o recitations 
and one com puting period a week. Textbook: Mechanics of Materials, George, 
R ettger, and  Howell. Messrs. H OW ELL, A N T O N I, and  CHENEY.
1136. MECHANICS OF ENGINEERING.  R equired  of all Civil Engineering 
sophomores in  the four-year curricula. Any term . C redit five hours. Prerequisite 
course, M athem atics 55b. (See course 1137 below.) Statics of a m aterial p o in t and of 
rigid bodies and structures by algebraic an d  by graphic m ethods of analysis; chains 
and cords; centers of gravity; m om ents of inertia ; kinetics and dynamics of a m aterial 
particle; centrifugal and  centripetal forces; dynamics of collections of m aterial 
particles form ing rig id  bodies; pendulum s; friction, work, power, m easurem ent of 
power; the general theorem  of work and energy applied  to collections of rigid m em ­
bers form ing m achines; im pact, im pulse, and  m om entum . Emphasis is placed upon 
the theory as well as upon the use of consistent un its and  correct num erical work. 
Facility in  the use of the slide ru le  is essential. Textbook: Seeley and  Ensign, 
Analytical Mechanics for Engineers. Five recitations a week. Messrs. HOW ELL, 
A N TO N I, CHENEY, and JUNCOSA.
1137. MECHANICS COMPUTATIONS.  R equired  of Civil Engineering sophomores 
in the four-year curricula. Any term . C redit one hour. T o  be taken w ith  Course 
1136. Devoted to the solution of problem s related  to the topics covered concurrently 
in  Course 1136. One com putation period of two and one-half hours a  week under 
instruction. Messrs H OW ELL, A N T O N I, CHENEY, and  JUNCOSA.
1138. MECHANICS OF ENGINEERING.  R equired  of Civil Engineering soph- 
omores in  the four-year curricula. Any term . C redit four hours. C ontinuation  of 
Mechanics 1136. P rerequisite course, Mechanics 1136. Mechanics of m aterials includ ­
ing stress and strain , tension, shearing, compression, torsion, flexure; elastic curves; 
safe loads; columns; flexure of beams by sem igraphic treatm ent. Review problems 
showing application of principles in E ngineering Design. Textbook: George and 
Rettger, Mechanics of Materials. Four recitations a week. Messrs. H OW ELL, A N ­
T O N I, and CHENEY.
1139. MECHANICS COMPUTATIONS.  R equired  of Civil E ngineering soph­
omores in  the four-year curricula. Any term . Credit one hour. Courses 1138 and 
1139 are closely correlated and  should be taken concurrently. One 21,4-hour period 
a week. Messrs. H OW ELL, A N T O N I, an d  CHENEY.
1140. ADVANCED MECHANICS.  Elective. Seniors and  graduates. Any term. 
Credit three hours. Prerequisites, courses 1136 and  1138. Following a brief general 
review of fundam ental topics in  Mechanics of M aterials, this course covers induced 
stresses; torsion, linsymm etrical bending; torsion of prisms of non-circular section; 
hoops; flat plates; localized stresses; theory of least work; in te rnal work and  its 
derivations. Textbook: Seeley, Advanced Mechanics of Materials. Recitations, three 
hours a week. Mr. HOW ELL.
M U N IC IPA L AND SAN ITA RY E N G IN E E R IN G
2501. S A N IT A R Y  ENGINEERING.  R equired  of all students in  the five-yeai 
curriculum . Credit three hours. Recitations an d  lectures. T h e  fields of chemistry 
and bacteriology, and bacteriological technique are covered, special a tten tion  being 
given to the m ethods of exam ination of public w ater and  m ilk supplies, swimming 
pools and bath ing  beaches, dom estic and industrial wastes, and to the in terp reta tion  
of such exam inations. T h ree  recitations a week. Messrs. W ALKER and  G IFFT.
2502. W A T E R  SUPPLY. R equired  of all students in Civil Engineering. C redit 
three hours. P rerequisite course 2351. Sources of w ater supply, q u an tity  available, 
uses, and  rates of dem and. Q uality, exam ination, treatm ent, an d  purification. Col­
lection, storage, pum ping, and  d istribu tion  systems. Laboratory periods will 
include exam ination and  reports on w ater supply systems, sim ple design problem s, 
and  cost estimates. Textbook: Water Supply Engineering, B abbitt and  D oland. Tw o 
recitations and  one com puting period a week. Messrs. W A LKER and  G IFFT.
2503. SEWERAGE AND SEWAGE T R E A T M E N T .  R equired  of all students in 
Civil Engineering. Elective for Chemical E ngineering students and  for others having 
prerequisite training. E ither term . C redit th ree hours. Prerequisite, course 2351. 
T h e  design of sanitary and  of storm  sewers, and  the m ethods of treating  sewage are 
considered in  the recitations: and  in the com puting period, problem s are assigned 
dealing w ith design and operation  and  w ith subject m atte r considered in  recitation  
and  class-room work. T h e  problem s are largely of the n a tu re  of separate designs. 
Textbook: M etcalf and Eddy’s Sewerage and Sewage Treatment.  Two recitations 
and one com puting period a week. Messrs. W ALKER and  G IFFT.
2504. S A N IT A R Y  BIOLOGY.  Elective for Chemical Engineers an d  for juniors, 
seniors, and  graduates in  Civil Engineering. F irst term . C redit three hours. T h e  
course is designed to fam iliarize the studen t w ith the use of the microscope, p rep a­
ration  of m edia, bacteriological analyses of w ater, sewage, sewage effluents, and 
sewage sludge; the p reparation  and  use of stains; disinfection of sewage an d  of 
swimming pools. Textbook: B uchanan’s Bacteriology. One recitation  and  two la b ­
oratories a week. Messrs. W ALKER and  G IFFT.
2505. S A N IT A R Y  BIOLOGY.  Elective for Chemical Engineers and  for juniors, 
seniors, and  graduates in  Civil Engineering. Second term . C redit two hours. T h e  
subject m atter covered in the course includes the collection, identification, and  con­
trol of the various forms of p lan t and  anim al life m ost prevalent in  w ater supplies, 
and associated w ith  sewage wastes and  industria l w aste-polluted streams. Consider­
ation is given to the m aking of biological counts and  to the use of biological forms 
of life as indices of pollu tion . Various references and  texts are used in the course. 
One recitation  or lecture and  one laboratory a week. M r. W ALKER.
2506. ADVANCED W A T E R  SUPPLY. Elective for seniors and  graduates. Second 
term. Credit three hours. Prerequisite, course 2502. T h is course comprises a com­
prehensive study of the general principles and  m ethods involved in furn ish ing  safe 
w ater supplies of satisfactory quality . T h e  topics studied  include the character of 
surface and  underground  w ater supplies; inspection of sources; relation  of com ­
m unicable diseases to w ater supplies; standards of quality  and  exam ination  p ro ­
cedures to determ ine quality  and  safety of supplies; w ater treatm en t m ethods 
including coagulation, sedim entation, aeration, slow and  rap id  sand filtration , tastes 
and odor control, softening and iron rem oval, corrosion control, sterilization, and 
miscellaneous treatm en t methods. Also some study of design and  operation  of w ater 
treatm ent plants is included. Two recitations and  one com putation  period a week. 
Messrs. W ALKER and  G IFFT.
2507. ADVANCED SEWERAGE WORKS.  Elective for seniors and  graduates. 
First term . C redit three hours. Prerequisite, course 2503. A com prehensive study of 
principles and  m ethods involved in  the design, construction, and  operation  of sewers 
and sewage treatm ent works, including reference to existing typical p lants. In  
general, the study includes the determ ination  of capacity and  design of sewers; the 
disposal of sewage by d ilu tion  or broad irrigation; stream  pollu tion  and self-purifi­
cation; sewage treatm en t m ethods, including preparatory  devices, sedim entation, 
chemical precip itation , in te rm itten t sand, an d  trickling filters, activated sludge,
sludge digestion, sludge dew atering and  incineration , and  miscellaneous treatm ent 
methods. Textbook: M etcalf and  Eddy, American Sewerage Practice, Vol. I l l ,  
Disposal of Sewage. Tw o recitations an d  one com putation period a week. Messrs. 
W ALKER and  G IFFT.
2508. T R E A T M E N T  OF WASTES.  Elective for seniors an d  graduates in Civil 
Engineering and for Chemical Engineers. F irst term. C redit th ree hours. P re­
requisite, course 2503. T h e  treatm en t of m unicipal and  industrial wastes such as 
garbage, and  the wastes from  tanneries, packing-houses, mines, canning factories, 
textile mills, paper and  p u lp  mills, creameries, cheese factories, condensaries, 
breweries, sugar refineries, etc. Flow or process charts are used to show the general 
character of the waste, and  m ethods of treatm en t applicable are considered. Special 
a tten tion  is given to experim ental studies of waste treatm ent, and  to plant-scale 
treatm ent. N um erous references, bulletins, reports. T h ree  lectures or recitations a 
week. M r. W ALKER.
2509. PUBLIC H E A L T H  ENGINEERING.  Elective for seniors and  graduates. 
Second term. Credit three hours. A study of the place of the engineer in  public 
health work. O rganization and  operation  of Boards of H ealth ; m osquito abatem ent, 
epidemiology and  vital statistics, public hea lth  laws, and the sanitary code. T h ree  
lecture or recitation  periods a week.
2510. R U R A L  SA N IT A T IO N .  Elective for juniors, seniors, and graduates. Second 
term. Credit two hours. A course dealing w ith the sanitation  of ru ra l areas, trailer, 
construction, m ilitary, recreational, and  o ther camps, sum m er hotels, and  swimming 
pools; the inspection of m unicipal or public w ater supplies, sewerage systems; and 
sewage treatm ent plants, garbage treatm ent p lants, restaurants and the ra tin g  of 
w ater supply and m ilk sheds. A ttention  is given to w ater supply, sewage and garbage 
disposal, and to the  problem  of m ilk sanitation. Lectures, reports, and  recitations. 
Two periods a week. Mr. W ALKER.
2511. W A T E R  AND SEWAGE ANALYSIS.  Elective for juniors and  seniors. 
First term. Credit two hours. T h e  purpose of the course is to acquain t the student 
w ith the standard  procedures followed in  m aking physical and  chemical analyses of 
w ater and  of sewage. Textbooks: Standard Methods of Water Analysis, A.P.H.A., 
Water and Sewage Analysis, E ldrige, T heroux , and M ailm an. Tw o laboratory periods 
a week w ith lectures, recitations, and  laboratory work. Messrs. W ALKER and  G IFFT.
2512. A L A B O R A T O R Y  COURSE FOR GRADUATES.  H ours to be arranged. 
A course devoted to some problem  of w ater or sewage or trade waste, such as the 
operation of a w ater filtration p lan t, a  sewage disposal p lan t, the detection, m easure­
m ent, and  treatm ent of trade wastes, the value of disinfection, etc. Mr. W ALKER.
2541. S A N IT A R Y  ENGINEERING DESIGN. E ither term . Credit three hours. 
T his course should be preceded by Courses 2502 and  2503, or equivalent courses. 
T he purpose of the course is to teach m ethods of determ ining the capacity, basis of 
design, com putations, sketches, and  general p lans and  profiles involved in the design 
of sewerage, trade waste, and w ater treatm ent works. Problem s may be elected such 
as the design of a separate or com bined sewerage system, an in tercep ting  sewer, a 
m unicipal or an  in stitu tional sewage treatm ent p lan t, a p lan t for the treatm ent or 
disposal of an industrial waste, or a p lan t for the treatm ent of an industrial, in ­
stitu tional, or m unicipal w ater supply. Messrs. W ALKER and G IFFT.
2542. S A N IT A R Y  ENGINEERING RESEARCH.  E ither term . Prerequisites for 
work in  this field will depend upon the p articu lar problem  to be pursued, b u t in 
general will include work in  w ater analysis, bacteriology, and courses in  H ydraulics 
and Sanitary E ngineering dealing w ith  the field in  w hich the work is to be un d er­
taken. H ours, credit for work, prerequisites, and  o ther questions relating  ter con­
tem plated research in  this field will be arranged by conference. Messrs. W ALKER 
and G IFFT.
2543. S A N IT A R Y  ENGINEERING SEMINAR.  One to six hours credit. Elective. 
Open to specially selected seniors or g raduate students. A bstraction and  discussion of 
technical papers and  publications in  the sanitary field. One one-hour period a 
week for each credit hour.
R E G IO N A L  AND C ITY  PL A N N IN G
(By cooperation of the College of Architecture)
710. PRINCIPLES OF REG IONAL AND C IT Y  PLANNING.  Elective. Regis­
tration  lim ited  to 50. Open to graduates and  upperclassm en in all colleges of the 
University. First term. Credit th ree hours. T h e  history of the p lanning  of com ­
m unities, including provisions for housing from  ancient times to the present. A 
review of the basic influences in  the developm ent of cities. A general view of the 
theory and  accepted practice of city and  regional p lann ing  including a study o f 'th e  
social, economic, and legal phases. Occasional lectures may be given by mem bers 
of o ther faculties and  by outside lecturers selected because of their special experi­
ence and  skill in certain  phases of planning. Lectures, assigned reading, and  exam i­
nations. M W  F 12. White  201. Messrs. CLARKE and  MACKESEY.
711. C IT Y  PLANNING PRACTICE.  Elective. Second term . C redit three hours. 
Prerequisite, course 710. T h e  precedures and techniques of gathering and  analyz­
ing data for m unicipal p lann ing  studies. T h e  selection and  in tegration  of data  for 
use in  planning. Practical application  of the theories of city p lanning. Office practice. 
Lectures, assigned reading reports. M W  F 12. White  201. Messrs. CLARKE and 
MACKESEY of the College of A rchitecture.
712. REGIONAL PLANN ING  PRACTICE. Elective. Open to graduates and  u p p e r­
classmen in  all colleges of the University. Second term . C redit th ree hours. P re­
requisite Course 710. A study of the principles involved in  county, regional, state, and 
national planning. Includes discussion of following factors involved: land  use, 
w ater resources, recreation, transportation , pub lic  services, and  public works. Oc­
casional lectures will be given by mem bers of o ther faculties and  outside lecturers. 
Lectures, assigned reading, reports, and  exam inations. H ours to be arranged. Mr. 
CLARKE and  M r. MACKESEY of the College of A rchitecture.
713. HOUSING. Elective. R egistration lim ited. First term . C redit two hours. 
Prerequisite course 710. An in troduction  to the theory an d  standards of housing 
practice through analysis and  com parison of various existing examples, considering 
the social, economic, and  technical sides of the work. Students in  the College of 
A rchitecture will take one or more design program s having some phase of housing 
as subject. These problem s will be substitu ted  for a regular problem  in  courses 113 
or 151, and  values, as earned, will be aw arded in those courses. Lectures, assigned 
reading, and  reports. H ours to be arranged. White 210. M r. CLARKE and  Mr. 
MACKESEY of the College of A rchitecture.
714. SEMINAR IN  REGIONAL A N D  C IT Y  PLANNING.  Elective. T hro u g h o u t 
the year. C redit one hour each term . T h is course should accompany or follow course 
710. R egistration lim ited. Open to students in  all colleges of the University, by p e r­
mission. Investigation of assigned topics on  p articu lar aspects of the subject w ith 
emphasis on either u rban  or regional planning. H ours to be arranged. White,  
Architectural Seminar Room.  Mr. CLARKE and  Mr. MACKESEY of the College of 
A rchitecture.
715. SEMINAR I N  P AR K  PLANNING.  Elective. R egistration lim ited. O pen to 
upperclassmen and  graduates in the Colleges of A rchitecture and  E ngineering and 
others by special permission. First term . C redit two hours. Specific problem s relating  
to the design of city, state, and national parks w ith  a study of examples. T  8-10. 
White B-15. Mr. CLARKE (Not given in  1946-1947).
716. SEMINAR IN  PAR K W A Y, FREEWAY, A N D  H IG H W A Y  PLANNING.  
Elective. R egistration lim ited. O pen to upperclassm en and  graduates in  the Colleges 
of A rchitecture and  Engineering. Second term . Credit two hours. Specific problem s 
relating to the design of the m odern parkway, freeway, and  highway w ith a study of 
examples. T  8-10. White  B-15. Mr. CLARKE.
717. ZONING PRINCIPLES A N D  PRACTICE.  Open to graduates and u p p er­
classmen in all colleges of the University. Second term . Credit two hours. P re­
requisite, course 710. T echnical and  legal aspects of d rafting  and  adm inistering 
zoning regulations. H ours to be arranged. M r. MACKESEY.
ST R U C T U R A L  E N G IN E E R IN G
2701. STRESS ANALYSIS. R equired  of all students in the five-year curriculum . 
C redit three hours. Prerequisite: Course 1134. Fundam ental principles of graphic 
statics applied to the analysis of beams and  trusses. Analytical com putation of 
stresses caused by dead load, moving live loads, im pact, and w ind load in  the 
principal types of simple highway and  railway truss bridges, and in g irder bridges. 
Use of influence lines in  the analysis of a  three-hinged, spandrel-braced arch. T ext: 
Stresses in Simple Structures, U rq u h art and  O ’Rourke. Messrs. O ’RO U RK E, B U R ­
ROWS, G RISET, MAINS, and  A N T O N I.
2702. S T R U C T U R A L  DESIGN. (Steel) R equired  of all students in  Civil E ngineer­
ing. E ither term. Credit three hours. Prerequisite, course 2701. A n elem entary 
course in  steel design. Principles of bo th  riveted and  welded connections. Com plete 
designs and  detail drawings of the steel skeleton of a  small bu ild ing, including 
trusses, and  of a th rough  p late  g irder bridge. Textbook: G rin te r’s Design of Modern 
Steel Structures. T h ree  com putation or draw ing periods a week. Messrs. O ’RO URKE, 
BURROW S, G RISET, and  GILFOYLE.
2703. T IM BER DESIGN. R equired  of all students in the five-year curriculum . 
Credit two hours. Prerequisite 2701. Design of a tim ber roof truss of English type, 
using dim ension tim bers and  fram ed joints. Design of a two-story industrial b u ild ­
ing; the second floor is of m ill construction supported  on in te rio r and  exterior 
columns, and  the roof fram ing consists of flat-top trusses of the P ra tt type w ith 
bu ilt-up  mem bers and tim ber-connector joints. Discussions of grading and preser­
vation of tim ber. I,ext: Modern Timber Design, H ansen, and miscellaneous com­
m ercial data  sheets. Tw o laboratory periods a week. Mr. BURROW S.
2704. ADVANCED STRESS ANALYSIS.  R equired  of all Civil Engineering students 
in the five-year curriculum . Credit three hours. Prerequisites 2702 and  2715. D e­
flections of beams and statically indeterm inate fram ed structures. A pplication of the 
principles of slope-deflection and m om ent d istribu tion  to the analysis of rigid 
frames, including frames w ith sidesway and frames w ith mem bers of varying cross 
section. Use of influence lines in  the analysis of a two-hinged spandrel-braced arch. 
T ext: Analysis of Statically Indeterminate Structures, W illiams. T h re e  recitations 
a week. Messrs. O ’ROURKE, G RISET, and  MAINS.
2705. ADVANCED S T R U C T U R A L  ANALYSIS  Elective for seniors and  graduates 
and requ ired  of seniors in  the S tructural E ngineering O ption in Civil Engineering 
and of all g raduate students m ajoring or m inoring in structu ral engineering. E ither
term . C redit three hours. Prerequisite, course 2701. Stress analysis of continuous 
beams, fram ed bents, and  rig id  frames. H orizontal as well as vertical loading con­
sidered. R edundan t structures including the braced two-hinged arch. D isplacem ent 
diagram s for trusses and arches and  analytical com putation  of deflections of such 
structures. Textbook: Analysis of Statically Indeterminate Structures, W illiam s. 
T hree  recitations a week. Messrs. O ’RO U R K E, G RISET, and  MAINS.
2706. STEEL BUILDINGS.  Elective. Seniors and  graduates. Any term . C redit three 
hours. Prerequisites, course 2702. T h is course comprises the design of the steel fram e­
work for buildings of the prevailing type used in  power house or shop construction. 
Dead, snow, and  wind stress diagram s are draw n for the roof trusses. Provision is 
m ade for an  electric crane moving the full leng th  of the bu ild ing  and  the stresses 
in the fram e work due to the m ovem ent of the crane are determ ined. T h e  effect of 
the w ind and  the eccentric load due to the crane g irder are considered in  the design 
of the columns. Textbook: K etchum ’s Steel Mill Buildings. R eports and  drawings. 
T hree  tw o-hour periods a week. Mr. BURROW S.
2707. BRIDGE DESIGN. Elective. Seniors and graduates. Second term . C redit three 
hours. Prerequisite, course 2702- C om putations and  drawings for the com plete design 
of a railroad  bridge of six o r seven panels or a heavy highway bridge. T h e  com ­
putations to determ ine the stresses an d  sections of all m em bers, pins, pinplates, 
splices, deflection, cam ber, and  o ther details as well as of connecting rivets are to be 
w ritten up  in  the form  of systematically arranged reports. T h e  drawings consist of 
general detail plans showing the location of all rivets as well as the com position 
and relation  of all m em bers and  connections. T h e  final rep o rt is to give a full list 
of shapes and plates, and a classified analysis of w eight for the span. T extbook: 
Johnson, Bryan & T u rn eau re , Modern Framed Structures, Vol. III.  C om putation  and 
drawing, three tw o-hour periods a week. Mr. BURROW S.
2708. IN V E ST IG A T IO N  OF E XIST IN G  BRIDGES.  Elective. Seniors an d  g rad ­
uates. Second term. Credit three hours. Prerequisite, course 2702. Inspection of exist­
ing structures for the determ ination  of sizes and  conditions of plates and shapes. 
A fter full data  have been obtained in  the field, com putations will be m ade to 
determ ine either the u n it stresses under a specified load, or the safe load or ra ting  
according to standard  specifications. H ours as assigned. Mr. BURROW S.
2709. RIGID FRAMES I N  STEEL OR CONCRETE.  Elective. C redit th ree hours. 
Prerequisite 2704. Slope deflection and  m om ent d is tribu tion  applied  to rectangular 
bents, trapezoidal bents, gable bents, an d  h ip  bents. Bents w ith  m em bers of variable 
m om ent of inertia . Design of joints. A pplication to design of rig id  fram e bridge in 
steel or concrete. Messrs. O 'RO U R K E and  BURROW S.
2710. ADVANCED S T R U C T U R A L  TH EO RY.  Elective. C redit th ree hours. First 
term . Prerequisite 2705. Two- and three-dim ensional stress. S trength theories. Strain 
energy m ethods. Im pact stresses. Stress concentration. Design for fatigue. Stresses b e ­
yond the elastic lim it. U ltim ate design in  steel and  reinforced concrete. T h re e  reci­
tations a week. Mr. W IN T E R .
2711. ADVANCED S T R U C T U R A L  TH EO RY.  Elective. C redit th ree hours. Second 
term . Prerequisite 2710 and  M ath. 200. Design of s tructu ral m em bers involving elastic 
stability. Columns w ith in itia l crookedness and  eccentric loading. Colum ns of vari­
able cross-section and open web columns. L atera l strength  of beams. Buckling of 
plates. Design of thin-w alled steel structures. T h ree  recitations a week. Mr. 
W IN TER.
2712. TANKS AND BINS.  Prerequisites, 2705, and  M ath 200. T heory  of plates and 
shells as applied  to the design of reinforced concrete an d  steel tanks, reservoirs, 
bunkers, and bins. T h ree  recitations a week. Mr. W IN T E R .
2715. CONCRETE CONSTRUCTION.  R equired  of all Civil E ngineering students. 
E ither term . C redit th ree hours. Prerequisite 1134 o r 1138. (Preferably taken con­
currently w ith or preceded by course 1225.) P roperties of p la in  concrete, elem entary 
theory of reinforced concrete as applied  to rectangular beams, slabs, T-beam s, beams 
reinforced for compression, columns, and footings. Shear, diagonal tension, and direct 
stress com bined w ith flexure. C om putations in  the forms of reports on the design of 
a typical beam  and  girder floor panel and of a re ta in ing  wall. D etail sketches of 
sections and  reinforcem ent requ ired . Textbook: U rq u h art and O ’R ourke’s Design of 
Concrete Structures. Six hours a week. Messrs. O ’RO U RK E, W IN T E R  G RISET 
A N TO N I, and  MAINS.
2716. REINFORCED CONCRETE DESIGN. Elective for seniors and  graduates 
and required  for seniors in  the S tructural E ngineering O ption in  Civil Engineering. 
E ither term . Credit th ree hours. Prerequisite, course 2715. Design of footings: single 
and m ultip le columns of reinforced concrete, I-beam  grillages. Design of bins and 
tanks, subsurface and supported  on towers. Design of a highway bridge. Reports and 
sketches. T h ree  two and  one half hour periods a week. Messrs. O 'RO U R K E and 
GRISET.
2717. FIXED ARCHES.  Elective for seniors and  graduates and  requ ired  for seniors 
in the S tructural E ngineering O ption in  Civil Engineering. First term . C redit three 
hours. Prerequisites, courses 2702 and  2715. T heory  of the curved beam; the closed 
ring; the fixed arch. Influence lines for arches of various forms. Selection of curva- 
lure of axis for various loadings. Effect of tem perature and  rib-shortening. Effect of 
plastic How on stresses in a reinforced concrete arch. Design of a reinforced arch and 
its abutm ents. Lectures, recitations, and  com putations. Six hours a  week Mr 
O ’ROURKE.
2718. H IG H W A Y  BRIDGES. Elective. Seniors and graduates. T his course or course 
2707 is required  for seniors in  the S tructural E ngineering O ption in  Civil Engineer­
ing. Second term . Credit three hours. Prerequisite, course 2715. Design of short span 
bridges and their abutm ents. Comparison of the economy of steel an d  reinforced con­
crete superstructures for bridges of this type. R eports and  drawings. Mr. O ’ROURKE.
2719. REINFORCED CONCRETE BUILDING DESIGN. Elective. Seniors and 
graduates. E ither term . C redit th ree hours. Prerequisites, course 2715. Design of a 
reinforced concrete flat-slab build ing and  investigation of various o ther types of floor 
systems for commercial buildings. Com plete detail design for one build ing, including 
stairway, elevator shafts, penthouses, etc. W orking drawings and  steel schedules. 
Textbook: U rq u h art and  O ’R ourke’s Design of Concrete Structures. Seven and  one- 
half hours a week. Mr. O ’ROURKE.
2720. FOUNDATIONS.  R equired  of all Civil E ngineering jun iors or seniors. E ither 
term. Credit th ree hours. Prerequisite, course 1134 or 1138. Piles and pile driving, 
including tim ber, concrete, tu b u lar and sheet piles; cofferdams; box an d  open 
caissons, pneum atic caissons for bridges and buildings, caisson sinking, an d  physio­
logical effects of compressed air; p ier foundations in open wells; freezing process; 
hydraulic caissons; ordinary  bridge piers; cylinders and  pivot-piers; bridge abutm ents; 
spread footings for bu ild ing  foundations; u nderp inn ing  buildings; subterranean  ex­
plorations; u n it loads. Textbook: Jacoby and Davis’s Foundations of Bridges and 
Buildings. Recitations, collateral read ing  in engineering periodicals, and  illustra ted  
reports. T h ree  hours a week. Messrs. O ’RO URKE, W IN T E R , and  MAINS.
2721. ELASTIC FOUNDATIONS AND T H IN  S T R U C T U R A L  SHELLS.  Elective. 
Prim arily for g raduate students. First term . C redit three hours. Study of th e  p ro p er­
ties of elastic foundations and  the application of the elastic foundation  theory to the
analysis of large d iam eter, low head tanks, hem ispherical domes, hem ispherical 
leaders on large pipes, and th in  shell pipes un d er flexure. T h ree  hours a week.
2723. SUSPENSION BRIDGE TH EO RY.  C redit th ree hours. Prerequisites, 2704 
and  M ath 200 (or equivalent). T h e  elastic theory; stresses in  cables, m om ents and 
shears in  stiffening trusses, tem pera tu re  effects, and  deflections. F undam enta l p rin c i­
ples of the deflection theory. T h ree  recitations a week. M r. O 'RO URKE.
2725. SOIL MECHANICS.  R equired  of all students in Civil Engineering. E ither 
term . Credit three hours. A com prehensive study of the properties of soil, presenting 
a conception of its behavior as an engineering m aterial. T heory  of soil classification, 
soil structure, pressure d istribu tion , compressibility, cohesion, elasticity, plasticity, 
and  perm eability. Laboratory tests for identification of soils; m echanical analysis, 
determ ination  of w ater content, specific gravity, density, perm eability , etc. T ests for 
physical properties of soils. Tw o lectures and  one laboratory  period a week. Messrs. 
O ’RO URKE and JENKINS.
2726. APPLIED SOIL MECHANICS.  Elective for seniors and  graduate students. 
Second term . C redit three hours. Prerequisite, course 2725. Advanced application  of 
soil mechanics, based on the principles and  physical studies of course 2725. T h e  
plastic flow theory; the consolidation theory; stability  of earth  slopes; flow of w ater 
through earth  structures; theories of earth  pressure on re ta in ing  walls, caissons, and 
tunnels. Review of m odern soil mechanics research.
2731. ELEMENTS OF S T R U C T U R A L  ENGINEERING.  Elective. Seniors in 
Electrical Engineering. Any term . Credit two hours. Analysis and  design of beams 
of steel, tim ber, and  concrete, columns, footings, and  retain ing  walls. T extbook: 
U rq u h art & O ’R ourke’s Elementary Structural Engineering. O ne lecture and one 
com puting period a week. Mr. GRISET.
2741. S T R U C T U R A L  ENGINEERING DESIGN.  E ither term . Prerequisite, courses 
2702, and  2715. T h e  student may select a problem  such as the following: (a) an  arch 
bridge of steel, (b) a cantilever bridge, (c) a rig id  fram e bridge, (d) a special problem  
in  steel or concrete bu ild ing  design, (e) the design of any o ther structure of p a rticu ­
lar interest to the student provided he has had  th e  p roper p reparation  for such 
design. T h e  work is subm itted  in the form of reports. Drawings of typical details 
m ust accompany reports. Messrs. O ’RO U R K E, BURROW S, and  others.
2742. ST R U C T U R A L  ENGINEERING RESEARCH.  Any term . Students wishing 
to pursue one particu lar branch of bridge engineering fu rth er than  can be done in 
any of the regular courses may elect work in this field. T h e  prerequisite courses 
depend upon the n a tu re  of the work desired. T h e  work may be in  the n a tu re  of an 
investigation of existing types of construction or theoretical work w ith a view to 
sim plifying present m ethods of design or proposing new methods. Messrs. 
O 'RO U R K E and BURROW S.
2743. S T R U C T U R A L  ENGINEERING SEMINAR.  O ne to six hours credit. Elec­
tive. O pen to specially selected seniors or g raduate students. A bstraction and  d is­
cussion of technical papers and publications in the structural field.
2751. STRESS ANALYSIS AND S T R U C T U R A L  DESIGN.  R equired  of all juniors 
in Civil E ngineering in the 4-year curricula. E ither term . Credit four hours. P re­
requisites, courses 1136 and  1138.
STRESS ANALYSIS.  G raphic analysis of sim ple and cantilever beams, roof trusses, 
and fram ed bents. D eterm ination  of position of moving concentrated loads for m ax i­
m um  shears and  m om ents in  beams and  deck girders; also for th rough  girders and 
m axim um  floor beam  reactions for same. Stresses due to dead load, live load, im pact,
and wind load in the principal types of sim ple trusses employed in m odern con­
struction. Stiff web systems and counter bracing. T hree-h inged  roof and bridge 
arches. Practical problem s in actual stress com putation th roughou t the course. T e x t­
book: U rq u h art and  O ’R ourke Stresses in Simple Structures. T h ree  recitations a week.
S T R U C T U R A L  DESIGN. G raphic analysis of stresses in a tim ber truss. Design of 
truss m em bers and jo in t details. Com putations, systematically arranged in the form 
of reports, and working drawings. Textbook: H ansen’s Modern Timber Design. 
Com putation and drawing, two and one-half hours a week. Messrs. O ’ROURKE, 
BURROW S, G RISET, and A N TO N I.
2752. ENGINEERING PROBLEMS.  R equired  of Civil Engineering seniors in the 
four-year curricula. E ither term . C redit two hours. Prerequisites, courses 1138, 2302, 
or 2351. T h e  object of this course is to provide a review involving additional practice 
in using the principles and m ethods of applied mechanics. A series of problems, 
such as occur in ordinary  engineering practice, and  covering a wide range of topics, 
is given ou t for solution. C om putations and  reports. Five hours a week. Messrs. 
HOW ELL, A N T O N I, and CHENEY.
SURVEYING
2101. E L E M E N T A R Y  SURVEYING.  R equired  of all freshm en in Civil E ngineer­
ing. First term  as assigned. C redit th ree hours. Use of steel tape, level, and transit; 
fundam ental surveying m ethods; m easurem ents of lines, angles, and  differences of 
elevation; land surveying, areas and  p lo tting . T extbook: Breed and H osm er’s 
Elementary Surveying. F irst term , one recitation  and  two field, com putation , or 
m apping periods a week. Second term , th ree recitation  periods a  week for the first 
six weeks and three field, com putation , or m apping periods a week du ring  the re ­
m ainder of the term. Messrs. UND ERW O OD , LAW RENCE, SPRY, and  others.
2102. ADVANCED SURVEYING.  R equired  of freshm en in the five-year course. 
Credit three hours. Prerequisite, E lem entary Surveying 2101. City and  m ine survey­
ing, surveys of the U nited  States public lands; volum etric, topographic, hydrographic, 
and geodetic surveying; elem ents of photographic surveying; m ap projections; ele­
ments of practical astronomy. Textbooks: Breed and  H osm er’s Elementary Surveying, 
Volume I, and  Higher Surveying, Volume II. T h ree  recitations a week. Messrs. 
UNDERW OOD, LAW RENCE, SPRY, and  others.
2103. SUMMER SURVEY:  (Topographic, H ydrographic, and  G eodetic Survey 
Camp.) R equired  of all Civil E ngineering students, following the sophom ore year. 
C redit five hours. Prerequisite, Advanced Surveying 2102 or 2151. Practical experi­
ence in surveying under field conditions. An extensive topographic survey w ith the 
transit and stadia and  the p lane table, and a hydrographic survey of a portion  of 
Cayuta Lake are executed, and  field m aps are m ade. T riangu lation  and  precise 
leveling control the topographic and hydrographic work. A base line is m easured 
w ith invar tapes. Solar observations for azim uth and tim e are m ade and results com ­
puted. Each students takes p a rt in all branches of the work. Field and  office work six 
days a week. A ttendance for five weeks. D ate of beginning of the cam p will be 
announced in the second term . Messrs. UND ERW O OD , LAW RENCE, PERRY, 
T H A T C H E R , and  SPRY.
2104. TOPOGRAPHIC SURVEYING AND MAPPING.  Elective for Upperclass­
men and  graduate students. T h ree  hours credit. Prerequisite, course 2103. M ethods 
of m aking topographic surveys for m apping  to large scales. T h e  use of the p lane 
table. Solutions of th e  th ree-po in t problem ; the tw o-point problem ; location of 
details by direction and distance. M apping, including the construction of a final 
topographic m ap of the area covered by the field work of course 2103 du ring  the
preceding sum mer. Lectures, recitation, field work, and  m apping. One lecture and 
two laboratory periods a week. Mr. UNDERW OOD.
2105. L EAST SQUARES: AD JU STM ENT OF OBSERVATIONS.  Elective for u p ­
perclassmen and  g raduate students. E ither term . C redit th ree hours. Prerequisites, 
Calculus and  Physics. T h e  course is designed for students who have experim ental 
investigations in  view. T h e  fundam ental principles of least squares w ith  application 
to the adjustm ent of typical surveying work, such as leveling and  triangulation . 
A pplications are also m ade to problem s in  physics, astronom y, mechanics, etc., w ith 
some a tten tion  to the derivation of em pirical form ulae. Textbook: L eland’s Practical 
Least Squares. Lectures, recitations, and laboratory periods, three a week as may be 
arranged. Mr. UNDERW OOD.
2106. ADVANCED TOPOGRAPHIC SURVEYING.  Elective. U pperclassm en. Sec­
ond term . C redit two hours. Prerequisite, course 2103. Economics of surveying 
methods. Surveys jo r special purposes, such as extensive construction work, and 
storage d istribu tion  of w ater for irrigation ; earthw ork on a large scale, lines of 
com m unication, topographic reconnaissance, etc.; photographic surveying. Lectures, 
recitations, and assigned readings. Mr. UNDERW OOD.
2107. GEODESY A N D  GEODETIC L A B O R A T O R Y .  Elective for upperclassm en. 
Any term . C redit th ree hours. Prerequisites, course 182 an d  2102. A course for the 
consideration of special problem s in geodetic work. Precise leveling, deflection of the 
p lum b line, figure of the earth , use and  investigation of geodetic instrum ents and 
apparatus such as circles, levels, m icrom eter microscopes, standards of leng th, th e r­
mometers, pendulum s, m agnetic apparatus, etc. Subject to arrangem ent to m eet the 
special needs of students. Lectures, reading, discussions, and  laboratory work. T h ree  
periods a week. M r. UNDERW OOD.
2108. PHOTOGRAPHIC AND A E R IA L  SURVEYING.  Elective for upperclassm en. 
Any term . C redit th ree hours. Prerequisite, Advanced Surveying 2102. T h e  p r in ­
ciples of photographic surveying; surveys w ith cam era stations on the  ground, in ­
cluding stereoscopic m ethods; aerial surveys and m aking of m aps from  such surveys; 
ground control. Recitations, lectures, and  collateral reading. T h re e  hours a week. 
M r. U NDERW OOD.
2109. MAP PROJECTIONS AND MAPPING.  Elective for upperclassm en and 
graduate students. C redit th ree  hours. T h e  theory of m ap  projections. Construction 
of projections. P lane coordinate systems. M ap reproduction . Practice in  topographic 
surveying and  in  m apping. O ne recitation  and  two laboratory  periods a week. Messrs. 
UNDERW OOD and LAW RENCE.
2131. E L E M E N T A R Y  SURVEYING.  For students in  M echanical and  Electrical 
Engineering. E ither term . Credit one hour. Use of steel tape, level, and transit. 
Fundam entals. Problem s of particu lar in terest to M echanical and  Electrical E ngineer­
ing. Textbook: Surveying, Breed. One 2i/£-hour period a week. Messrs. U N D E R ­
W OOD, LAW RENCE, CRANDALL, PERRY, SPRY, DUNCAN, an d  assistants.
2132. ADVANCED SURVEYING.  For students in  Landscape A rchitecture. Second 
term  in alternate  years. C redit two hours. Prerequisite, E lem entary Surveying 2101. 
Profile leveling; cross-sectioning; earth-w ork; circular curves and  spirals; vertical 
curves. Textbook: Breed and H osm er’s Vol. I, Elementary Surveying. Recitations, 
com putation, and  field work. Mr. LAW RENCE.
2142. (a) GEODETIC ASTRO N O M Y.  Any term . Prerequisites, courses Astronomy 
186 and  2105. Investigations of instrum ental errors; variation  of la titu d e an d  azim uth; 
and  all questions relating  to work of the  highest precision connected w ith astronom i­
cal problem s and geodetic operations. T h e  field is so broad  th a t the  in terest of the
student is given consideration as to the actual research undertaken. M r. U N D E R ­
WOOD.
(b) GEODETIC ENGINEERING RESEARCH.  E ither term . Prerequisites will d e­
pend upon the line of work to be pursued. Special problem s in least squares, re ­
duction of triangulation , and  photographic surveying as may be arranged. Mr. 
UNDERW OOD.
2243. SEMINAR IN  GEODESY. One to six hours credit. Elective. O pen to specially 
selected seniors or g raduate students. A bstraction and discussion of technical papers 
and publications in  the geodetic field.
2151. SURVEYING.  R equired  of all Civil E ngineering students in lieu of 2103 un til 
June 1947. Sum m er Surveying. Credit three hours. Prerequisite, Advanced Surveying
2102. Practical experience in  the field. Messrs. UND ERW O OD , LAW RENCE, and 
SPRY.
T R A N S P O R T A T IO N
2601. R O U T E  SURVEYING AND DRAW ING .  R equired  of all Civil Engineering 
sophomores. E ither term . C redit three hours. Prerequisite, Advanced Surveying 2102. 
T h e  recitations cover the theory of sim ple, transition, and vertical curves, and ea rth ­
work com putations; w ith applications to practical problem s for purposes of illus­
tration . T h e  field periods take up about tw o-thirds of the term  and  are devoted to 
com puting, laying out, and  checking sim ple, transition, and vertical curves. T he 
drawing periods take up the rem aining th ird  of the term  and in them  each student 
makes a pencil m ap of a prelim inary  line surveyed in Course 2103 and prepares a 
detailed “paper location” rep o rt based on these data. A tracing and  profile of the 
final location as run  in  the field is then  required , also a com putation  of p a r t of the 
earthw ork. Textbooks: Pickels & Wiles, Route Surveying and  C randall, Earthwork 
Tables. One recitation  and two field or draw ing periods a  week. Messrs. T H A T C H E R , 
CRANDALL, and  PERRY.
2602. T R A N SP O R T A T IO N .  R equired  of Civil E ngineering students in the five- 
year curricula. Elective for seniors and graduates. Second term . C redit th ree hours. 
A course covering travel and transport agencies w ith  special reference to their facili­
ties, ownership, financing, regulation, and coordination. A brief review of the develop­
m ent of transportation  th roughou t the world is used as a background for an  in ­
tensive study of the present situation  in the various countries and com parison of the 
policies and  practices in  use. Particu lar a tten tion  is given to the various proposals 
designed to prom ote m ore efficient use of the various transportation  agencies in the 
U nited States by be tte r coordination, pooling of facilities, etc., and economic studies 
are m ade of some of the new projects which are under discussion. Lectures an d  reci­
tations three hours a week. Mr. PERRY.
2603. RAILR O A D  M AIN TE N AN C E  OF WAY. Elective. Seniors and  graduates. 
First term . Credit th ree hours. Prerequisite, course 2601. T h e  subjects treated  are 
track m aterials (with special reference to the  section, m ethod of m anufacture, and 
composition of steel rails, to the economics of tie preservation and  the  use of m etal 
ties, and to the effect of quality  of ballast upon  m aintenance); m achine and  o ther 
m ethods of grading for second track; drainage; track laying by bo th  m achine and 
hand  m ethods, ballasting and bringing new track to line and grade; tu rnouts and 
switches; derailing  switches; side tracks and yard tracks; sorting and  term inal yards; 
track m aintenance; track tools, work trains; action of car wheels on curves; w idening 
of gage; double tracking; separation of grades; and  im provem ent in  grades and  align­
m ent. Textbook: T ra tm an , Railway Track and Maintenance. Lectures and  reci­
tations three hours a week. Mr. PERRY.
2604. R A IL R O A D  O P E R ATIO N  AND M A NAG EM EN T.  Elective. Seniors and 
graduates. Second term . C redit three hours. Prerequisite, course 2601. U nder o rgan i­
zation, the following subjects are treated: general pinciples underly ing organization 
and the effect of each on efficiency; principal departm ents of railw ay service w ith  a 
brief ou tline of the work of each; departm en tal an d  divisional systems of o rgan i­
zation, w ith  exam ples on various roads and  discussion of adaptab ility  of each. T h e  
duties of officers and  the work of the different departm ents are taken u p  in  consider­
able detail. T h e  most im portan t laws affecting railroads are given in  discussing the 
work of the legal departm ent. Freight traffic, freight houses, classification yard, car 
service rules, accounting, etc., are am ong the topics considered under operation . 
Signaling and  interlocking and  tra in  rules are also considered. Lectures and  reci­
tations th ree hours a week. Mr. PERRY.
2610. H IG H W A Y  ENGINEERING.  R equired  of all Civil E ngineering students. 
C redit th ree hours. Prerequisite, 2601 an d  2725. Design, construction, and  m ain te ­
nance of highways and city streets. Location, alignm ent, drainage, w idth, and  capaci­
ty; soils and  soil stabilization; earth , gravel, and  m acadam  roads; city an d  ru ra l pave­
m ents; grade separations; m inor structures; construction in swamps; construction 
m ethods and  equipm ent; traffic control; p lann ing  surveys, economics, financing, and 
adm inistration . Tw o recitations and  one com puting period a week. T extbook: High­
way Design and Construction, Bruce. Messrs. BELCH ER and  LEWIS.
2611. H IG H W A Y  ENGINEERING.  R equired  of all seniors in the five-year cu r­
riculum . C redit th ree hours. Survey, sam pling and  testing of soils and  aggregates; 
b itum inous m aterials. Construction m ethods: G rading and  paving; analysis and 
correction of characteristic pavem ent failures; ru ra l an d  u rb an  traffic problem s. 
L im ited  access roads and  freeways. Special structures an d  landscaping.
2612. H IG H W A Y  L A B O R A T O R Y .  Elective. Seniors and  graduates. E ither term . 
Credit three hours. Prerequisite, course 2610 or may be taken concurrently  w ith 
course 2610. N on-bitum inous and  b itum inous m aterials are tested. Subgrade soils are 
sam pled and  their properties exam ined; subgrade stabilization adm ixtures are also 
tested and studied. B itum inous m ixtures are designed, and  their p roperties exam ined. 
Two laboratory periods a week. M r. BELCHER.
2613. ADVANCED H IG H W A Y  L A B O R A T O R Y .  Elective. Seniors and  graduates. 
E ither term . C redit th ree hours. Prerequisites, courses 2610 and  2611. N on-b itum i­
nous and  b itum inous m aterials are tested and  their characteristics studied. Soils are 
sam pled and  exam ined, and  investigations m ade of the behavior of m ixtures of soils 
w ith  bitum inous and  non-bitum inous m aterials. Special investigations an d  tests are 
m ade to determ ine the properties of various com binations of m aterials and the effects 
of m odifications in  design. Tw o laboratory  periods a week. Mr. BELCHER.
2614. ADVANCED H IG H W A Y  ENGINEERING.  Elective. Seniors and graduates. 
Second term . C redit th ree  hours. T h e  topics for assignm ent and  discussion include 
the economics of highway engineering, highway finance, legislation, regulation, tra f­
fic, design, construction, and  m aintenance of highways, the latest research program s 
and  reports, labor and  p lan t organization for various kinds of highway contracts w ith 
especial em phasis on the economics of contracting, etc. T h is  course is conducted as a 
sem inar. M eetings are held  once each week a t hours to be arranged. Mr. BELCHER.
2615. M OD ERN H IG H W A Y  P LA NN ING  AND DESIGN.  Elective. Seniors and 
graduate students. Second term . C redit th ree hours. Prerequisite, course 2610 or its 
equivalent. Study of geographical, political, and economic divisions of com m unities 
w ith particu lar reference to highway transportation  requirem ents; analysis of re ­
gional p lans chiefly concerning the classification of roads and  the selection of routes 
to be abandoned or im proved, based upon  their economic justification. Design of
regional systems of highways, freeways, and parkways, including the consideration of 
the economic, safety, and aesthetic aspects. Traffic studies, legislation, financing, and 
zoning. Design of intersections and grade separations. Problems and reports required . 
Mr. CLARKE.
2616. CITY STREETS.  Elective. .Seniors and  graduate students. C redit two hours. 
Prerequisite 2610. T h e  location and design of streets in cities and villages. O ne reci­
tation  and one long period a week. Mr. MALCOLM.
2617. AIRPORTS.  Elective. Seniors and  g raduate students. C redit th ree hours. 
Prerequisite, 2610 and  2725. T h e  location, design, construction, and  m aintenance of 
airports. Tw o recitations and one com puting period a week. Mr. MALCOLM.
2618. L O W  COST ROADS.  Elective. Seniors and g raduate students. E ither term. 
Credit three hours. Prerequisite, course 2610 o r its equivalent. Study of economic 
im portance of routes and  selection of farm  to m arket roads to be im proved; location 
and  design; subgrade soils and  stabilization of subgrade soils by use of adm ixtures, 
chemicals, and  b itum inous m aterials; drainage and  drainage structures; bitum inous 
treatm ents and  bitum inous mats for stabilized subgrades. Survey of the experim ental 
work in the use of m aterials and design and construction of low cost roads. Design, 
construction, and m aintenance of road mixes, p lan t mixes, etc. Messrs. MALCOLM 
and BELCHER.
2619. BITUM INOUS PAVEMENTS.  Elective. C redit th ree hours. Prerequisite, 
2610 and 2612. P a rt I: Properties of tars; base and  liq u id  asphalts. W eathering and 
stripp ing  of b itum inous films; adhesion. Special uses and applications of individual 
m aterials. P a rt II: T heory  and practice in design based on surface area, density, and 
loading and  subgrade conditions. P a rt III: Design of surface treatm en t mixes, 
patches, sheet asphalt, bitum inous concrete. Rock asphalt. Control and  construction. 
Bitum inous undersealing and m aintenance. Mr. BELCHER.
2620. TRAFFIC ENGINEERING.  Elective. C redit three hours. Prerequisite, 2610. 
City and  highway traffic surveys. Traffic control and  rou ting . Signs and  m arkings. 
Regulation; truck and  bus units as traffic elem ents. D river reactions and  h ab it p a t­
terns; design of safety features and  effectiveness of signs. Also air traffic for those 
specializing in airports. T h ree  recitations a week. Mr. LEWIS.
2621. ENGINEERING IN T E R P R E T A T IO N  OF A E R IA L  PHOTOGRAPHS.  
Elective. C redit three hours. A study of the soil and rock areas of the U nited  States 
and the patterns th a t they present in  aerial photographs. Fundam ental elem ents of 
soil patterns are analyzed to perm it determ ination  of soil texture, type of bedrock, 
and drainage properties. Special emphasis is placed on the in te rp reta tion  of engineer­
ing inform ation dealing w ith construction, excavation, clearing, w ater supply, d ra in ­
age requirem ents, and foundation  problem s. Tw o recitations and one com puting 
period a week. Mr. BELCHER.
2622. ADVANCED ENGINEERING I N T E R P R E T A T IO N  OF A ER IA L P H O T O ­
GRAPHS. Elective. C redit three hours. P rerequisite, 2621. E ngineering in te rp reta tio n  
of aerial photographs w ith special em phasis on engineering construction problem s in 
frozen ground (arctic), the analysis, m apping  and  estim ating of tropical areas, and 
the special problem s associated w ith arid  regions. Particu lar emphasis is placed on 
the significance of vegetation in  these th ree special clim atic areas. Tw o recitations 
and one draw ing room period a week. M r. BELCHER.
2641. T R A N S P O R T A T IO N  ENGINEERING DESIGN
(a) R AILR O A D  ENGINEERING.  E ither term . T h e  problem s are those encoun­
tered in the location and construction of railroads, and include the following sub
jects: Economic location of railroads; culverts; bridges; re ta in in g  walls; tu n n el and  
subway design; small depot buildings; fre igh t houses; w ater supply and  coaling 
plants; icing stations; tu rn tab les and engine-houses; gravel washing p lants; track 
layouts w ith  details of signals and interlocking; yard and  term inal design, etc. Bills 
of m aterial and  estim ates of cost are usually required . T h e  field is so broad  th a t the 
in terest of the student is given consideration in  assigning problem s. M r. PERRY.
(b) H IG H W A Y  ENGINEERING.  E ither term . T h e  problem s are those encountered 
in  the selection, location, design, and  construction of highways. T hey include the 
following: Economic selection of routes, economic location, design of highways, h ig h ­
way intersections, culverts, highway bridges, retain ing  walls, and  o th er highway struc­
tures. Bills of m aterials and  estimates of cost are usually requ ired , also p lan t layouts 
and  m ethods of executing work. M r. BELCHER.
2642. T R A N S P O R T A T IO N  ENGINEERING RESEARCH
(a) R A ILR O A D  ENGINEERING.  E ither term . Special problem s in  the economics 
of location, construction, m aintenance, and  operation  of railroads, com parison of 
transportation  agencies, traffic studies, and economics of various systems of transport. 
M r. PERRY.
(b) H IG H W A Y  ENGINEERING.  E ither term . Prerequisites, courses 2610 and
2613. Studies of traffic and  traffic regulation  and  legislation m ay be m ade. T h e  field 
of economics of highway engineering offers a wide variety  of problem s. L aboratory  
investigations of subgrade soil, subgrade stabilization, and the effects of m odifications 
in design of b itum inous and  non-bitum inous m ixtures provide a  wide range of topics 
for research. Messrs. BELCH ER and  LEWIS.
2643. T R A N S P O R T A T IO N  ENGINEERING SEMINAR.  O ne to six hours credit. 
Elective. O pen to specially selected seniors or g raduate students. A bstraction and 
discussion of technical papers and  publications in  the transporta tion  field.
SPECIAL AND G R A D U A T E COURSES
2801. THESIS.  Elective. Seniors. E ither or bo th  terms. C redit th ree or m ore hours. 
T h e  thesis gives the studen t, desiring to work o u t a special problem  or m ake an 
engineering investigation, and  to record the result of his work, the o pportun ity  of 
so doing. R egistration for thesis m ust be approved by the  professor in  charge a t the 
beginning of the semester du ring  w hich the work is to be done.
SPECIAL N O TE
All the elective courses are suitable for g raduate and  advanced students, an d  may 
be taken by them  in  the regular classes. O ther special courses will be arranged  to suit 
the requirem ents of g raduate students. T hese special courses are in tended  to be 
pursued un d er the im m ediate d irection of the professor in  charge, th e  studen t 
usually being free from  the restriction of the  classroom, an d  working e ith er in d e­
pendently or in conjunction w ith others taking the same course. •
MECHANICAL ENGINEERING
N UM BERIN G SYSTEM IN  T H E  SCHOOL OF M ECHANICAL ENGINEERING.  
T h e  first dig it (3) of the num ber designates the School of M echanical E ngineering, 
the second dig it indicates the departm ent in the school, and  the th ird  and  fou rth  digits
constitute the course num bers w ith in  the departm ent. In  most cases the old course 
num bers are retained, the only change being the substitu tion  of the departm ent 
num bers for the form er departm ent letters. T h e  D epartm ents of Industria l E ngineer­
ing and A dm inistrative E ngineering have been com bined to form  the new D ep art­
m ent of Industria l and Engineering A dm inistration, and  the D epartm ents of Engi­
neering M aterials and  Mechanics have become service departm ents. T h e  courses in  
A eronautical Engineering fall under the G raduate School of A eronautical Engineer­
ing. D epartm ent num bers (and form er letters): O, G eneral (G); 1, E ngineering D raw ­
ing (C); 2, Industria l and E ngineering A dm inistration (A and  I); 4, M aterials Process­
ing (S); 5, H eat-Pow er E ngineering (P); 6, M echanical E ngineering L aboratory (X); 
7, A utom otive Engineering (B). T h e  following are the  num bers of the service courses: 
Mechanics, 1100 and up; E ngineering M aterials, 1200 and up. T h e  courses in Aero­
nautical Engineering have 7 as the in itia l digit.
T h e  courses in  M echanical E ngineering are listed un d er the following headings: 
Autom otive Engineering, D rawing an d  D escriptitve Geometry, H eat-Pow er Engineer­
ing, Industria l and  Engineering A dm inistration, M achine Design, M aterials of Engi­
neering, M aterials Processing, Mechanics of Engineering, M echanical E ngineering 
Laboratory.
A U T O M O T IV E  E N G IN E E R IN G
3741. A U T O M O T IV E  LECTURES.  Seniors and graduates. C redit three hours. 
T hree  lectures a week. Prerequisite, course 3338. T h e  autom obile, and  the power 
required  for its operation, b u t no t including the power p lan t. Analysis is m ade of 
the relations of the car to the road; functions of steering, driving, braking; m echan­
ical efficiency of chassis; springing for comfort of rid ing; w ind resistance; layout of 
parts for balanced design. Mr. O T T O .
3743. A U T O M O T IV E  COMPUTATIONS.  C redit two hours; two com puting p eri­
ods a week. M ust be accom panied by course 3741, w hich it parallels, b u t w ith more 
detailed studies to acquaint students w ith m ethods of attack on problem s in  operation  
or design. Mr. O T T O .
3744. A U T O M O T IV E  POWER COMPUTATIONS.  C redit two hours. T w o com­
pu ting  periods a week. M ust be accom panied by 3581, w hich it  parallels, b u t w ith 
m ore detailed studies in operation and design. Mr. O T T O . (Tem porarily  dis­
continued.) ,
3750. ADVANCED A U T O M O T IV E  ENGINEERING.  Elective for qualified seniors 
and graduates. Each term . C redit two to five hours as arranged. Selected advanced 
topics and special problem s. M r. O T T O .
D R A W IN G  AND D ESC R IPTIV E G EO M ETRY
3111. D R A W IN G  AND DESCRIPTIVE GEOMETRY.  Each term . C redit three 
hours. One recitation  and  two draw ing periods a week. Coordinated instruction  in 
subjects prerequisite to a study of the engineering applications of drawing. T h e  
drafting  arts. G eom etric analysis and  com position of structures including consider­
ations of the elem ents of structure and their properties, interspace relations of struc­
tural elements, determ inants of elements and  structu ral organization along paths of 
physical and functional ties. G raphic com putation  and  description of the geometric 
qualities and  quantities of structure. Messrs. TOW NSEND, CLEARY, M ORDOFF, 
BAIRD, and instructors. East Sibley.
3112. MECHANICAL DRAFTING.  Each term . C redit th ree hours. O ne recitation 
and two drawing periods a week. Prerequisite, course 3111 and  m ust be taken w ith
or preceded by courses 3401, 3402 or 3403 and  6111. Studies of m echanical anatom y 
are coordinated in  this course w ith studies in  the three functional divisions of 
mechanical drafting, namely: (1) the creative division or layout drafting; (2) the 
expressive division or detail drafting; (3) the in te rp re ta tio n  division or b lu ep rin t 
reading. Free-band sketching, p ictorial drawing, tracing, etc., are studied as applied 
in this work. Messrs. TOW NSEND, CLEARY, M ORDOFF, BAIRD, and  instructors.
3114, 3115. DRAW ING .  For students in  Chem ical Engineering. T w o terms. C redit 
two hours a term . O ne recitation  and one draw ing period  a week. A brief course in  
the basic subjects of draw ing and  the techniques of applying these subjects to the 
determ ination  of s tructu re  by layouts and  the specification of s tructu re  on working 
drawings. Messrs. TOW NSEND, CLEARY, SIEGFRIED, an d  instructors.
3116. FREEHAND AND PERSPECTIVE DR A W ING .  Elecitve. C redit two hours. 
Freehand sketching, parallel projection, perspective draw ing, w ith  engineering a p ­
plication. Production  illustra tion . Offered only w hen there is sufficient dem and for 
the course and  conditions perm it giving it. Mr. BAIRD.
H E A T -PO W ER  E N G IN E E R IN G
3530. THERMODYNAMICS.  For students in  Electrical Engineering. T h re e  reci­
tations a week. C redit three hours. Prerequisites, Physics and  M echanics. T h e  
fundam ental concepts and  principles involved in  the release, transfer, and  conversion 
of therm al energy. Energy concepts and  units; energy equations. P roperties of gases, 
vapors, and  m ixtures. Expansion and  compression of fluids. T h e  use of T h erm o ­
dynam ic tables and charts. Messrs. GAY and  W A T T .
3531. HEAT-POW ER.  For students in Electrical Engineering. C redit two hours. 
Two recitations a week. P rerequisite 3530 or its equivalent. Fuels, com bustion, 
steam -generating units, steam  turbines, condensers, in te rn al com bustion engines and 
perform ances of com plete power p lants. Messrs. GAY an d  W A T T .
3532. HEAT-POW ER.  One laboratory  period a week taken w ith  3531. Credit 
one hour.
3535. H EAT-PO W ER ENGINEERING.  C redit th ree hours. P rerequisites, 3325, 
3326, 1111, and  1112, or their equivalent. T h ree  recitations a week. Basic therm o­
dynamics of gases and  vapors; ideal cycles and  their app lication  in  air compressors, 
in te rnal com bustion engines, steam  engines, and  turbines; efficiencies an d  perfo rm ­
ances. Messrs. HOO K, CLARK, and CONTA.
3536. HEAT-PO W ER ENGINEERING.  C redit th ree hours. Prerequisite, 3535 or 
its equivalent. T h ree  recitations a week. Flow of fluids th rough  nozzles, orifices, and  
turbines; steam -turbine types, and their applications; hea t transfer; condensers; fue ls ;' 
com bustion; steam -generation units; ex it gas analysis; furnaces; boilers; stokers; and  
o ther fuel-burn ing  equipm ent. Messrs. ELLENW OO D , CLARK, and  CO NTA .
3543. H EAT-PO W ER ENGINEERING.  R equired  of all seniors in Civil Engineer­
ing. A lternate terms. C redit th ree hours. N ot open to students in  M echanical or 
Electrical Engineering. Prerequisite courses, Physics (or th e  equivalent), Chemistry, 
an d  Mechanics. Tw o lectures and  one tw o-hour period used for laboratory, in ­
spection, com puting, or quiz purposes. Basic consideration of the behavior of gases 
and  vapors as applied  to hea t engines; also the operation , m aintenance, application , 
perform ance, first cost, and  operation  cost of a ir  compressors, com pressed-air eq u ip ­
m ent, in te rn al com bustion engines of bo th  the  carbureto r and  the compression- 
ignition types, steam boilers, engines, and turbines. M r. W A T T .
3544, 3545. STEAM  AND OIL ENGINE POW ER PLANTS.  Tw o lectures a  week. 
Two terms. C redit two hours a term . Prerequisite courses, 3337, 3332, 3535, and 3536; 
m ust be accom panied by courses 3546 and 3547, and accompanied or preceded by 
courses 3581 and  3582. Perform ance characteristics and  design features of steam  prim e 
movers, steam  generators, condensers, feedw ater heaters, evaporators, deaerators, oil 
engines, pum ps, fans, and ' cooling towers; pow er-plant piping; autom atic control; 
pow er-plant instrum ents, fuel-burning equipm ent; coal- and ash-handling eq u ip ­
m ent. (Tem porarily  discontinued.)
3546, 3547. POW ER P L A N T  COMPUTING AND DESIGN.  Tw o com puting 
periods a week. Credit two hours a term . M ust be accompanied by 3544 and 3545. 
Energy balances; p lan t layouts; p ip ing  layouts; selection of equ ipm ent for central 
stations and industrial power p lants. (Tem porarily  discontinued.)
3548. H EATING , VEN TILA TIN G , A N D  A IR  CONDITIONING.  R equired  of all 
seniors in  M echanical E ngineering except those electing O ption B. Any term . C redit 
th ree hours. Principles and  practice in  the  conditioning of air, including cooling, 
heating, dehum idifying, and ventilating. M r. MACKEY. (Tem porarily  discontinued.)
3550. POW ER P L A N T  ECONOMICS: EQUIPM ENT SELECTION.  Elective for 
seniors. A lternate terms. C redit two hours. P rerequisite courses 3535, 3536. Tw o 
lectures a week. Cost of equ ipm ent and  plants; energy costs; load curves, station 
factors; determ ining characteristics of equipm ent: selection of working pressures and 
tem peratures and cycles; proper load d istribu tion ; economic num ber and sizes of 
units; selection of equ ipm ent based on these and  o th er determ ining considerations; 
economic operations. A pplication to central stations and  to industrial power and 
heating plants. O ther sim ilar topics. (Tem porarily  discontinued.)
3551. STEAM  TURBINES.  Elective for seniors. A lternate terms. C redit two hours. 
Prerequisite, courses 3535, 3536, or equivalent. Tw o lectures a  week. Classification 
of turbines and description of leading features of the various types; m echanical and 
therm al considerations underlying the action of steam in  turbines; calculations 
involved in  tu rb ine  design; discussion of build ing, erecting, and  testing; adaptability  
to special conditions of service; economic results of the use of turbines in engineering 
practice. Mr. CLARK.
3557, 3558. HEAT-ENGINEERING.  T h ro u g h o u t the year. C redit four hours a 
term . M ust be accom panied o r preceded by 3582. Properties of m ixtures, dim ensional 
analysis, fluid How, hea t transmission, selection of fans and  pum ps, and  refrigeration; 
applications to problem s in a ir  conditioning. Mr. MACKEY. (Tem porarily  dis­
continued.)
3563. ADVANCED THERMODYNAMICS.  Elective for advanced students. A lter­
nate terms. C redit two hours. Two recitations a week. Prerequisites: 3535 and 3536. 
T he Carnot Principle; tem perature scales; entropy; the state properties of a sub­
stance, their experim ental determ ination  and  correlation; equations of state, kinetic 
theory of gases; m ixtures of ideal gases; special topics in m athem atics will be con­
sidered as needed. Mr. CONTA.
3570. ADVANCED HEAT-PO W ER ENGINEERING RESEARCH.  Elective for 
graduate students and others qualified for advanced study in this field. W ork and 
credit as arranged w ith Mr. ELLEN W OOD and others of the departm ent.
3581. IN T E R N A L  COMBUSTION ENGINES.  R equired  of all seniors in M echani­
cal Engineering. C redit three hours. Prerequisites, 3535 and 3536, or their equivalent. 
T h e  fundam entals of in ternal combustion engines w ith emphasis on therm odynam ics 
and the combustion process. Both spark-ignition and com pression-ignition engines
are considered and topics studied include a ir  standard  cycles, the com bustion process, 
ideal cycles of air-fuel m ixtures, deviations from  ideal processes, perform ance of 
actual engines, fuels and fuel supply systems, ignition of the charge, and m echanical 
details. Messrs. CO NTA  and  GAY.
3582. STEAM-POWER PLANTS.  C redit th ree hours. R equired  of all students in 
M echanical Engineering. Prerequisites, 3535, 3536, or their equivalent. A review of 
the therm odynam ics of vapors is followed by a fu rth e r study of com bustion and  
com bustion-control equipm ent, d ra ft apparatus; boilers, condensers, evaporators, 
feedw ater heaters, feed pum ps, economizers, and  air preheaters; turbines, and  p lan t 
auxiliaries; perform ance and  cost of steam  engines, turbines, and  p lants. Messrs. 
ELLENW OOD and  CLARK.
3588. REF R IG E R ATIO N  A N D  A IR  CONDITIONING.  R equired  of all seniors 
in M echanical Engineering. Tw o recitations and one laboratory  period a week. 
C redit three hours. Prerequisites, 3535, 3536, or their equivalent. T h e  general p r in ­
ciples of refrigeration  w ith particu lar emphasis on the equipm ent; principles and 
practice in the conditioning of air, including cooling, heating , dehum idifying, and 
ventilating; application of refrigeration in  cold storage. Messrs. MACKEY and 
FEITN ER .
3590. GAS-TURBINE PLANTS.  Elective for g raduate students and seniors in  M e­
chanical Engineering. Second term . Tw o recitations a week. A fundam ental study 
of the various cycles and  appara tus involved in the m odern gas-turbine p lan t. 
Performances and suitability  of this type of power p lan t for various applications. 
Mr. ELLENW OOD.
IN D U S T R IA L  AND E N G IN E E R IN G  A D M IN IS T R A T IO N
3231. PRINCIPLES OF IN D U ST R IA L  ACCOU NTING AND COST FINDING.  
Credit th ree hours. A basic course in m odern  industrial accounting and  in cost find­
ing. Messrs. SCHULTZ an d  SCOTT.
3232. PERSONNEL M ANAGEM EN T.  C redit th ree hours. T h is course involves an 
investigation and evaluation of th e  techniques in  th e  h and ling  of personnel func­
tions. T h e  m ajor topics are selection and  evaluation of the employee, job analysis, 
job rating , training, and  m otivation as well as the organization of the personnel 
departm en t and  its relationship  to o ther departm ents in an industria l organization. 
T h e  course is conducted w ith lectures, recitations, and  dem onstrations involving 
m em bers of the class. M r. SAMPSON.
3235. CO RPO RATE AND IN D U STR IA L ORGANIZATIO N.  C redit th ree hours. 
An introductory course in  the field of industrial m anagem ent. T h e  course starts w ith 
the industria l revolution and  deals briefly w ith  the principles of mass p roduction , 
types of business enterprises, and the location and  grow th of industry. T h en , in 
somewhat m ore detail are discussed the organization of the p lan t facilities an d  the 
p lan t personnel w ith special emphasis on  the layout of the p lan t, types of o rgan i­
zational control, personnel functions, m otion and  tim e study, and  wage paym ent 
systems. Messrs. W H IT E  and SAMPSON.
3241. E L E M E N T A R Y  IN D U ST R IA L  STATISTICS.  C redit th ree hours. R equired  
of students who elect the Industria l and E ngineering A dm inistration O ption. T h e  
elem entary technique of statistical analysis as applied  to engineering an d  industrial 
problems. Messrs. G A R R E T T , LOBERG, and  SCHULTZ.
3242. ST A T IST IC A L  Q U AL IT Y  CONTROL.  C redit th ree hours. Prerequisite, 
3241 or equivalent. Study of basic statistical applications in  the field of industria l
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